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PREFACE. 


The  excellence  of  the  series  of  monographs  issued  under  the  editor- 
ship of  Professor  Nothnagel  has  been  recognized  by  all  who  are  suffi- 
ciently familiar  with  German  to  read  these  works,  and  the  series  has 
found  a  not  inconsiderable  proportion  of  its  distribution  in  this  and 
other  English-speaking  countries.  I  have  so  often  heard  regret  expressed 
by  those  whose  lack  of  familiarity  with  German  kept  these  works  beyond 
their  reach,  that  I  was  glad  of  the  opportunity  to  assist  in  the  bringing 
out  of  an  English  edition.  It  was  especially  gratifying  to  find  that  the 
prominent  specialists  who  were  invited  to  co-operate  by  editing  separate 
volumes  were  as  interested  as  myself  in  the  matter  of  publication  of  an 
English  edition.  These  editors  have  been  requested  to  make  such  addi- 
tions to  the  original  articles  as  seem  necessary  to  them  to  bring  the 
articles  fully  up  to  date  and  at  the  same  time  to  adapt  them  thoroughly 
to  the  American  or  English  reader.  The  names  of  the  editors  alone 
suffice  to  assure  the  profession  that  in  the  additions  there  will  be  pre- 
served the  same  high  standard  of  excellence  that  has  been  so  conspicuous 
a  feature  in  the  original  German  articles. 

In  aU  cases  the  German  author  has  been  consulted  with  regard  to  the 
publication  of  this  edition  of  his  work,  and  has  given  specific  consent. 
In  one  case  only  it  was  unfortunately  necessary  to  substitute  for  the 
translation  of  the  German  article  an  entirely  new  one  by  an  American 
author,  on  account  of  a  previous  arrangement  of  the  German  author  to 
issue  a  translation  of  his  article  separately  from  this  series.  With  this 
exception  the  Nothnagel  series  will  be  presented  intact. 

ALFRED  STENGEL. 


EDITOR^S   PREFACE. 


The  appearance  in  Eni2;lish  of  Professor  Ricgol's  hook  will  prove  a 
satisfaction  to  the  many  who  have  awaited  its  puhlication,  hccause  tlie 
words  are  those  of  a  master  who  spares  neither  time  nor  pains  in  per- 
fecting his  work.  With  characteristic  absence  of  posing,  in  simple, 
strong,  and  dignified  language,  the  author  has  presented  his  subject  with 
such  sincerity  and  clearness  that  his  views  will  meet  almost  invariably 
with  ready  acceptance.  It  has  been  a  pleasure  to  give  the  work  the 
careful  examination  necessary,  and  to  compare  his  statements  with  those 
in  current  literature.  The  text  has  required  but  few  modifications  and 
additions  to  make  it  thoroughly  represent  the  thought  of  the  year.  This 
is  so  for  the  reason  that,  although  many  contributions  have  been  pub- 
lished since  the  appearance  of  the  German  edition,  some  of  these  have 
been  the  thrashing  out  of  old  straw,  and  others  have  been  anticipated 
by  the  far-sightedness  of  the  author.  To  the  subjects  of  periodic  vomit- 
ing in  children,  syphilis  of  the  stomach,  the  etiology  of  gastric  ulcer, 
the  blood  in  ulcer  and  cancer,  diet  in  hyperacidity,  acute  dilatation  of 
the  stomach,  digestion  leukocytosis,  benign  tumors  of  the  stomach, 
achylia  gastrica,  hematemesis  of  hepatic  cirrhosis,  congenital  stenosis  of 
the  pylorus,  operative  procedure  in  stomach  diseases,  and  to  a  few 
others,  some  words  have  been  added,  but  pains  have  been  taken  not  to 
change  the  author's  own  statements.  All  new  matter  presented  in  the 
volume  is  included  in  brackets,  so  that  the  reader  will  have,  as  nearly 
as  the  translation  will  admit,  the  work  of  Riegel,  with  the  additions  of 
some  views  for  which  the  editor  is  alone  responsible. 

In  conclusion,  I  desire  to  express  my  thanks  to  Professor  Alfred 
Stengel,  the  editor-in-chief,  for  thoughtful  suggestions,  to  the  publishers 
for  numerous  courtesies,  and  to  Dr.  Allen  A.  Jones  for  assistance  in 
proof-reading  and  other  particulars. 

CHARLES  G.  STOCKTON. 
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THE  STOMACH 


Diseases  of  the  Stomach. 


INTRODUCTORY. 

The  present  state  of  our  knowledge  of  diseases  of  the  stomach  is 
radically  different  from  that  of  twenty  years  ago,  for  whereas  formerly 
the  pathologic  anatomy  of  gastric  lesions  was  the  principal  subject  of 
investigation,  attention  is  directed  nowadays  chiefly  to  perv'ersions  of 
the  physiologic  function  of  the  stomach. 

Xo  one  will  deny  that  the  fii'st  aim  of  a  clinical  diagnosis  should  be 
an  elucidation  of  the  pathologic  anatomy.  If  we  were  able  to  see 
every  gastric  ulcer,  and  to  study  all  the  changes  of  the  mucous  lining 
of  the  organ,  this  would  constitute  a  great  advance.  The  practising 
physician,  however,  is  not  content  with  an  anatomic  diagnosis  alone  : 
he  must  understand  the  remote  factors  of  the  disease,  and  must  know  to 
what  extent  the  different  functions  of  the  organ  are  perverted.  If  the 
degree  of  anatomic  change  were  proportionate  to  the  character  and 
intensity  of  the  perversion  of  function,  all  that  would  be  needed  would 
be  a  diagnosis  of  the  anatomic  changes.  For  the  present,  however,  no 
such  relationship  is  kno^^^l  to  exist,  or,  if  it  exists,  is  not  understood. 
Pathologic  anatomy  never  taught  us  that  in  carcinoma  the  production 
of  hydrochloric  acid  is  reduced,  but  the  clinician  discovered  this,  and 
later  succeeded  in  explaining  it  on  the  basis  of  the  anatomic  lesions 
found.  Pathologic  anatomy  has  not  taught  us  that  in  this  or  that 
process  hyperacidity  must  obtain,  but  clinical  investigation  has  deter- 
mined this,  and  even  to-day  the  anatomic  basis  of  this  finding  is 
obscure.  The  physician  must  direct  his  treatment  toward  a  reestablish- 
ment  of  perverted  function  in  all  those  cases  in  which  he  cannot  cure 
the  primary  disease.  In  rare  cases  only  will  it  be  possible  to  institute 
a  radical  cure.  The  treatment  advised  may  be  symptomatic,  but  it  is 
widely  different  from  former  symptomatic  methods  of  treatment  that 
were  directed  exclusively  against  certain  conspicuous  symptoms,  but  not 
against  the  fiindamental  disturbances  of  physiologic  function.  Whoever 
has  followed  the  development  of  our  knowledge  of  diseases  of  the 
stomach  will  appreciate  the  refinement  of  our  understanding  of  per- 
verted fimction,  particularly  if  he  compares  it  with  our  crude  knowledge 
of  several  years  ago. 

Investigators  during  the  last  few  years  have  succeeded  in  determin- 
ing the  specific  disturbances  of  function  that  obtain  in  different  diseases 
of  the  stomach.  This  progress  was  not  sudden,  and  many  errors  were 
made  and  corrected  on  the  way.     As  in  every  other  line  of  investiga- 
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tion,  the  new  results  were  either  criticized  or  overestimated,  and  it  is 
only  within  late  years  that  an  equilibrium  has  been  established.  Nowa- 
days we  are  not  content  with  determining  in  a  general  way  in  what 
direction  and  in  what  manner  the  specific  functions  of  the  stomach  are 
perverted  by  different  diseases,  but  we  demand  that  the  character  and 
the  intensity  of  functional  disturbances  be  determined  in  each  individual 
patient.  In  this  manner  a  complete  picture  of  the  disease  process  may 
be  obtained. 

I  will  endeavor  briefly  to  delineate  the  history  of  the  views  that  are 
prevalent  to-day.  Kussmaul  was  the  first  to  recommend  the  universal 
employment  of  the  stomach-sound  and  the  stomach-pump  (1869),  and 
to  demonstrate  the  great  value  of  these  instruments  in  the  treatment  of 
gastric  ectasy.  I  mention  Kussmaul's  contribution  to  the  study  of 
stomach-diseases  first,  although  it  was  not  originally  considered  impor- 
tant from  a  diagnostic  point  of  view,  and  was  primarily  a  method  of 
treatment.  The  introduction  of  the  sound  for  therapeutic  purposes, 
however,  taught  us  to  utilize  the  gastric  contents  that  were  M^ashed  out 
in  this  procedure  for  diagnostic  purposes.  It  is  surprising  that  this 
was  not  done  at  that  time. 

Leube  (1871)  deserves  the  credit  of  having  employed  the  stomach- 
tube  for  diagnostic  purposes.  This  investigator  attempted  to  determine 
two  points — first,  the  time  of  digestion  ;  second,  the  degree  of  gastric 
secretion.  Leube's  method  of  examining  the  duration  of  digestion  is 
universally  employed  to-day,  notwithstanding  the  introduction  of  many 
other  methods.  His  method,  on  the  other  hand,  of  determining  the 
degree  of  secretion  has  not  been  adopted,  because  it  does  not  give 
uniform  results  when  instituted  in  cases  where  the  stomach  is  empty. 
It  is  probably  due  to  this  unsatisfactory  result  that  Leube's  proposition 
to  utilize  the  tube  for  diagnostic  purposes  was  not  adopted  at  once. 

In  1879  a  dissertation  by  von  der  Yelden  appeared  from  Kussmaul's 
Clinic  that  revived  this  subject.  The  author  analyzed  the  stomach- 
contents  of  a  series  of  patients  with  ectasy,  and  found  that  in  a  number 
of  the  cases  the  stomach  gave  certain  hydrochloric  acid  reactions  with 
stains  that  he  employed,  and  in  others  did  not.  He  determined  that  in 
those  ectasies  that  were  due  to  carcinoma  no  hydrochloric  reaction  was 
given,  whereas  in  those  that  were  not  due  to  carcinoma  the  reaction  was 
positive.  Yon  der  Yelden  concluded  from  the  absence  of  this  color- 
reaction  in  carcinomatous  ectasies  that  no  hydrochloric  acid  was  secreted 
in  this  condition.  His  report  remained  altogether  unnoticed  for  a  long 
time,  and  where  it  was  noticed,  was  violently  combated  (Ewald).  Yery 
soon  after  the  appearance  of  von  der  Yelden's  report  I  repeated  his 
experiments  and  corroborated  his  results.  I  found,  however,  that  the 
addition  even  of  large  quantities  of  hydrochloric  acid  to  stomach- 
contents  that  gave  no  reaction  did  not  cause  the  appearance  of  hydro- 
chloric acid  reactions.  I  deduced  from  these  experiments  that  the 
hydrochloric  acid  that  was  noticed  was  either  neutralized  or  entered  into 
some  combination. 

I  did  not  limit  my  experiments  to  the  analysis  of  stomach-contents 
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in  ectasies,  but  extended  them  to  the  analysis  of  stomach-contents  in 
other  obstinate  diseases  of  the  stomach.  In  order  to  obtain  vahies  that 
couhl  be  compared  it  ai)|)eared  necessary  to  administer  a  test-meiU  of 
uniform  composition  to  these  patients.  I,  therefore,  gave  a  test-meal 
that  was  ealcnlated  to  reveal  the  functional  powers  of  the  stomach  from 
a  chemical  point  of  view,  following  in  this  respect  Leube's  method  for 
the  elucidation  of  the  motor  function. 

I  did  not,  however,  follow  Leube's  method  of  examining  the  secre- 
tion of  the  stomach  when  the  organ  was  empty,  but  attempted  to  make 
my  tests  with  stomach-contents  that  was  pumped  out  at  the  height  of 
digestion  and  after  the  introduction  of  one  of  my  test-meals.  The 
material  removed  was  examined  for  its  color-reactions  and  for  its  diges- 
tive powers. 

Jaworski,  Boas  and  Ewald,  Klemperer,  S6e,  and  others  later  on 
recommended  different  kinds  of  test-meals.  My  test-meal  and  Ewald- 
Boas'  test-breakfast  are  the  ones  that  are  in  use  to-day. 

In  continuing  and  extending  von  der  Velden's  experiments  we  found 
very  soon  that  the  absence  of  color-reactions  was  not  specific  for  carci- 
noma of  the  pylorus.  One  year  after  the  appearance  of  von  der 
Velden's  report  Edinger  (1880)  examined  a  number  of  cases  of  amyloid 
degeneration  of  the  gastric  mucosa  in  my  clinic,  and  found  that  here, 
too,  the  color-reaction  was  negative — that  is,  that  no  free  hydrochloric 
acid  was  present.  This  did  not  impair  the  significance  of  von  der 
Velden's  observations,  but  it  demonstrated  for  the  first  time  that  the 
absence  of  free  hydrochloric  acid  was  not  absolutely  pathognomonic  for 
carcinoma  of  the  stomach.  I  was  enabled  to  demonstrate  some  years 
afterward  that  cauterization  of  the  stomach-wall  could  cause  free  hydro- 
chloric acid  to  disappear. 

During  the  next  few  years  a  large  number  of  case-reports  were 
published,  some  of  them  corroborative,  some  of  them  contradictory. 
Many  investigators  attempted  to  discover  new  color-reagents  for  hydro- 
chloric acid  in  the  stomach-contents.  We  will  only  mention  the  color- 
ing-matter of  red  wine,  rosolic  acid,  benzopurpurin,  raspberry  stain, 
smaragd  green,  malachite  green,  etc.  All  these  have  been  relegated  to 
oblivion. 

Some  years  later  Congo-red  (1886)  and  phloroglucin  vanillin  (1887) 
were  introduced.  These  are  still  in  use.  Only  one  of  the  many 
reagents  that  were  discovered  before  this  time  is  still  employed — 
namely,  Uffelmann's  reagent  (a  mixture  of  chlorid  of  iron  and  carbolic 
acid  as  a  test  for  lactic  acid). 

This  question  of  hydrochloric  acid  that  von  der  Velden  first  intro- 
duced into  medical  science  soon  commanded  the  interest  of  clinicians. 
In  1886,  however,  an  investigation  by  Cahn  and  von  Mering  appeared 
that  threatened  to  reverse  all  the  decisions  arrived  at  so  far.  These 
authors  succeeded  by  a  special  method  in  discovering  hydrochloric 
acid  in  stomach-contents,  even  when  none  of  the  color-reactions  was 
positive. 

Because  of  this  discovery  they  denied  the  validity  of  all  the  color- 


20  DISEASES  OF  THE  STOMACH. 

reactions,  notwithstandiDg  the  statements  made  by  von  der  Velden  and 
myself,  and  claimed  that  far  from  being  absent,  hydrochloric  acid  was 
always  present  in  carcinomatous  stomach-contents.  I  induced  my 
assistants,  Honigmann  and  von  Noorden,  to  repeat  Cahn-von  Mering's 
experiments.  I  will  describe  these  investigations  at  some  length  in  this 
place,  because  the  results  obtained  threw  a  great  deal  of  light  on  this 
hydrochloric  acid  question.  Assuming  even  that  the  results  obtained 
by  Cahn  and  von  Mering  were  correct,  the  question  was  not  settled  by 
any  means.  A  large  number  of  experiments  have  taught  me  that  the 
principal  diflPerence  between  the  stomach-contents  of  carcinomatous  and 
non-carcinomatous  cases  was  not  alone  the  presence  or  the  absence  of  a 
positive  color-reaction.  Another,  and  possibly  more  important,  differ- 
ence consists  in  the  power  of  the  one  to  digest  a  disc  of  albumin,  whereas 
the  other  does  not  possess  this  power ;  in  other  words,  the  stomach- 
contents  of  carcinomatous  cases  had  lost  their  digestive  power,  whereas 
the  stomach-contents  of  non-carcinomatous  cases  still  retained  it.  If 
bydrochloric  acid  was  added  to  the  stomach-contents  of  cases  of  gastric 
carcinoma  in  such  quantities  that  a  distinct  color-reaction  would  ordi- 
narily be  obtained,  and  sufficient  ordmarily  to  digest  a  disc  of  albumin 
in  the  presence  of  sufficient  pepsin,  this  stomach-contents  neither  gave 
hydrochloric  acid  reactions  nor  was  it  able  to  dissolve  the  disc  of 
albumin.  This  demonstrated  conclusively  that  the  hydrochloric  acid 
had  become  inactive,  had  entered  into  some  combination,  or  had  been 
used  up. 

Honigmann  and  von  Noorden  were  asked  to  investigate  this  pecu- 
liarity. In  the  experiments  that  were  made,  according  to  Cahn  and 
von  Mering,  my  assistants  could  determine  that  all  stomach-contents 
that  did  not  give  a  color-reaction  still  contained  an  acid  residue  that 
colored  litmus  red,  but  did  not  give  specific  reactions  and  could  not 
digest  albumin.  If  they  added  a  definite  quantity  of  hydrochloric  acid 
of  known  titration  to  such  gastric  contents,  they  did  not  find  the  quantity 
added  after  a  time,  but  always  determined  a  deficit  of  hydrochloric 
acid.  This  demonstrated  that  the  acid  residue  described  by  Cahn-von 
Mering  could  not  be  free  hydrochloric  acid.  If  this  had  been  the  case, 
the  free  hydrochloric  acid  and  the  amount  added  should  have  increased 
the  amount  of  hydrochloric  acid  found  in  the  mixture.  It  was  also 
shown  that  the  amount  of  hydrochloric  acid  present  was  too  small  for 
the  hydrochloric  affinities  of  the  stomach-contents,  and  in  order  to 
establish  normal  proportions  it  was  necessary  in  these  cases  to  add  a 
larger  amount  of  hydrochloric  acid.  Honigmann  and  von  Noorden 
determined  this  amount  by  estimating  the  amount  of  hydrochloric  acid 
necessary  to  bring  about  a  distinct  hydrochloric  acid  reaction  in  the  stom- 
ach-contents. As  soon  as  the  reaction  appeared  it  was  known  that  all  the 
hydrochloric  acid  affinities  were  saturated  and  that  free  acid  was  present. 
These  examinations  not  only  explained  the  absence  of  this  reaction  in 
carcinoma,  but,  to  quote  from  Martins,  attached  a  new  significance  to 
the  presence  of  free  hydrochloric  acid.  A  stomach-contents  that 
contains   hydrochloric   acid  is  capable  of  fulfiling    its  function    if  it 
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contains  free,  or,  as  we  often  say,  excessive,  hydrochloric  acid.  On  the 
other  hand,  if  free  hydrochloric  acid  is  absent  and  the  color-reactions 
are  negative,  the  amount  of  digestive  secretion  is  insufficient. 

These  experiments  reestablished  the  significance  of  color-reactions 
for  free  acid,  or  rather  for  free  hydrochloric  acid.  For  a  long  time 
clinicians  were  satisfied  with  these  simple  color-reagents,  as  they  seemed 
to  answer  the  question  that  was  of  paramount  importance  to  the  prac- 
tising physician — viz.,  whether  the  stomach  secreted  a  sufficient  quantity 
of  gastric  juice  or  not. 

Gradually,  however,  the  demand  was  formulated  to  obtain  a  numer- 
ical expression  of  the  amount  of  hydrochloric  acid  secreted.  Careful 
investigations  demonstrated  that  even  in  those  cases  where  the  color- 
reactions  and  digestion  tests  were  positive,  the  intensity  of  these 
reactions  fluctuated  within  wide  boundaries.  In  this  manner  the 
demand  for  a  quantitative  determination  of  the  acid,  particularly  in 
those  cases  where  color-reaction  was  positive,  was  created.  The  total 
acidity  was  determined,  and  three  possibilities  were  recognized  :  chem- 
ism  was  normal,  or  there  was  superacidity  or  subacidity.  For  some 
time  these  methods  sufficed ;  gradually,  however,  new  doubts  arose. 
The  methods  were  considered  satisfactory  if  the  color-reaction  was 
positive ;  if  they  were  negative,  the  methods  were  regarded  as  insuf- 
ficient, for  it  was  argued  that  even  though  color-reaction  was  nega- 
tive, a  great  deal  of  hydrochloric  acid  might  be  present  in  combina- 
tion. A  method  had  to  be  found,  therefore,  to  determine  the  total 
quantity  of  hydrochloric  acid  secreted — above  all,  of  that  which  was 
in  combination.  For  a  number  of  years  nearly  all  investigators  in 
this  field  have  directed  their  efforts  toward  the  discovery  of  exact 
methods  for  this  quantitative  determination.  The  majority  of  these 
methods  are  deficient  because  they  do  not  differentiate  distinctly  between 
total  hydrochloric  acid,  free,  and  combined  hydrochloric  acid,  so  that 
much  confusion  has  arisen. 

It  would  lead  us  too  far  to  discuss  the  numerous  methods  that  have 
been  worked  out  in  the  course  of  time.  I  must  refer  to  the  paragraph 
on  methods  of  hydrochloric  acid  determination.  If  any  one  of  my 
readers  is  particularly  interested  in  this  question  and  its  development,  I 
refer  him  to  the  exhaustive  publication  by  Martins  and  Liittke.^  Here 
they  will  find  an  exhaustive  criticism  of  all  the  older  methods.  I  will 
only  mention  in  this  place  that  no  absolutely  correct  method  has  so  far 
been  discovered. 

If  we  ask  what  the  result  of  all  these  endeavors  has  been,  we  must 
acknowledge  that  the  results  obtained  are  not  proportionate  to  the 
amount  of  work  done.  Neither  diagnosis  nor  therapy  has  profited 
very  much  from  all  these  investigations.  It  is  interesting,  of  course, 
to  determine  the  total  quantity,  the  combined,  and  the  free  hydrochloric 
acid  in  every  case  of  stomach-disease.  It  is,  above  all,  interesting  to 
determine  the  quantity  of  combined  hydrochloric  acid  in  cases  of  sub- 
acidity,  but  nothing  practical  is  gained  by  these  determinations.     If  a 

^  The  Gastric  Juice  of  Man,  1892. 
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stomach-contents  contains  no  free  hydrochloric  acid  and  is  not  able  to 
digest  a  disc  of  albumin,  then  there  is  subacidity,  and  the  secretion  of 
gastric  juice  is  insufficient.  If  in  a  case  of  this  character  we  determine 
the  amount  of  hydrochloric  acid,  we  obtain  a  certain  figure  for  this 
amount,  but  practically  it  is  of  no  value  to  us.  We  may  determine  that 
one  case  has  more,  the  other  less,  combined  hydrochloric  acid,  but  this 
does  not  help  us  in  either  the  diagnosis  or  the  treatment  of  the  case. 

The  method  of  Honigmann  and  von  Noorden  that  we  have  described 
above  might  be  of  more  value — namely,  the  addition  of  titrated  hydro- 
chloric acid  until  free  hydrochloric  acid  appears,  and  indicates  a  deficit. 
The  knowledge  of  this  deficit  will  certainly  give  us  a  clearer  conception 
of  the  degree  of  the  acid  insufficiency  than  the  analytic  determination 
of  the  amount  of  hydrochloric  acid  present.  The  practising  physician 
can  usually  get  along  very  well  without  any  of  these  methods,  and  if  he 
employs  any  at  all,  he  will  probably  find  that  the  old  inductive  ones 
that  were  recommended  some  ten  years  ago  are  sufficient  for  his 
purposes. 

From  what  we  have  said,  the  impression  might  be  gained  that  the 
most  important  feature  of  the  pathology  of  stomach-diseases  is  this 
hydrochloric  acid  question.  As  a  matter  of  fact,  this  question  domi- 
nated the  field  for  a  long  time,  and  it  is  due  to  this  that  some  of  the 
criticism  of  the  modern  trend  of  gastric  pathology  seems  really  to  be 
justified.  Personally,  I  have  always  maintained  a  conservative  attitude 
toward  these  frantic  endeavors  to  determine  minute  traces  of  hydro- 
chloric acid;  and  have  always  emphasized  that  the  chemical  examination 
of  the  stomach-contents  is  valuable  only  in  combination  with  other 
findings. 

As  in  the  case  of  kidney  diseases,  the  exact  determination  of  albumin 
is  not  sufficient,  and  as  in  the  case  of  this  organ  the  quantity  of  the 
■urine,  its  specific  gravity,  the  quantity  and  the  character  of  the  formed 
elements,  etc.,  are  all  of  importance,  so  we  must  look  for  a  combination 
of  factors  in  the  interpretation  of  diseases  of  the  stomach. 

If  we  want  to  understand  the  character  of  the  disease,  we  must  ex- 
amine the  stomach  and  its  functions  in  all  directions.  It  is  not  suffi- 
cient to  know  how  much  hydrochloric  acid  is  excreted,  but  we  must 
know  what  the  stomach  can  do  with  meat,  with  carbohydrates,  what  its 
motor  powers  and  what  its  absorbing  capacity  are.  For  these  reasons 
I  have  emphasized  for  years  that  it  is  not  sufficient  to  determine  the 
hydrochloric  acid  after  a  test-meal,  but  that  it  is  just  as  important  to 
study  the  quantity,  the  appearance,  the  color,  and  the  physical  constitu- 
tion of  the  gastric  contents,  as  well  as  the  formation  of  gas  and  other 
factors,  and  that  only  in  this  way  can  a  correct  estimate  of  the  total 
functional  powers  of  the  stomach  be  obtained. 

As  a  matter  of  fact,  the  hydrochloric  acid  question  no  longer  occu- 
pies the  front  rank  in  the  pathology  of  stomach-diseases,  and  of  late 
clinicians  have  endeavored  to  extend  our  knowledge  of  the  different  dis- 
eases of  the  stomach  in  other  directions.  Particular  attention  has  been 
given  to  disturbances  of  motility,  and  their  significance  in  the  disturb- 
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ances  of  secretion  is  generally  rec^ognized.  Impairment  of  the  absorp- 
tive powers  has  been  stndied,  and  the  significance  of  gas-formation  or 
of  fermentative  processes  that  are  accompanied  with  the  development 
of  gas  has  been  emj^hasized.  As  a  result,  the  view  that  I  expressed 
many  years  ago  is  now  generally  accepted — namely,  that  however  inter- 
esting or  important  the  disturbances  of  the  secretion  of  gastric  juice  may 
be,  they  are  important  only  in  connection  with  the  results  of  all  methods 
of  examinatitm.  In  heart-disease  auscultation  is  valuable,  but  not  suffi- 
cient to  make  a  diagnosis,  and  in  stomach-diseases  a  determination  of 
the  hydrochloric  acid  alone  is  not  sufficient.  Only  in  combination  with 
the  subjective  symptoms  of  the  patient,  the  determination  of  the  size  and 
position  of  the  stomach,  its  motor  and  absorbing  powers,  is  the  deter- 
mination of  hydrochloric  acid  of  value. 

The  chief  aim  of  the  physician  should  be  to  heal  and  to  help.  The 
practising  physician  is  justified  in  gauging  progress  in  any  one  field  of 
the  practice  of  medicine  from  the  advance  that  has  been  made  in  the 
treatment  of  disease.  If  we  apply  this  axiom  to  the  group  of  diseases 
under  discussion,  we  can  see  that  within  the  last  twenty  years  real 
progress  has  been  made.  It  is  true  much  remains  to  be  done,  but  we 
can  see  to-day  that  with  a  better  understanding  of  the  nature  of  stomach- 
diseases  better  treatment  has  been  inaugurated. 

We  are  enabled  to-day  to  relieve,  and  in  some  cases  to  cure,  a  large 
number  of  diseases  that  baffled  all  attempts  at  treatment  a  few  years 
ago,  because  we  did  not  understand  their  nature  at  that  time.  Patients 
that  were  given  up  are  cured.  In  part  we  owe  this  progress  to  surgery, 
and  we  may  expect  that  medicine  and  surgery  combined  will  lead  to 
further  practical  results  in  this  field. 

METHODS   OF  EXAMINATION  IN  DISEASES  OF  THE 

STOMACH. 

The  Anamnesis. — As  in  all  other  diseases,  a  record  of  the  pres- 
ent state  of  the  disease  should  be  made  before  the  history  is  elicited.  It 
may  seem  superfluous  to  speak  at  all  about  the  significance  of  the  history 
and  the  method  of  eliciting  it  in  diseases  of  the  stomach.  Things  are, 
however,  a  little  peculiar  in  the  case  of  this  organ.  In  the  majority  of 
other  diseases  it  is  usually  sufficient  to  obtain  a  history  of  the  patient  in 
his  own  words,  and  to  have  him  report  his  symptoms  and  the  origin  of 
his  troubles.  Every  clinician  w^ho  has  had  much  to  do  with  stomach- 
cases  knows  that  in  this  category  the  statements  of  the  patient  are 
usually  altogether  insufficient,  and  have  to  be  supplemented  by  answers 
to  questions  formulated  directly  by  the  examining  physician. 

In  order  to  determine  the  important  points  in  the  history  of  these 
cases  the  clinician  should  be  thoroughly  familiar  with  the  different  dis- 
ease-pictures ;  in  many  cases  one  who  has  this  experience  will  be  in- 
duced to  make  particular  inquiry  in  regard  to  some  one  symptom  that 
the  patient  describes,  but  that  he  attaches  very  little  importance  to. 

It  is  impossible  to  formulate  a  general  scheme  for  the  anamnesis 
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of  these  cases.  Certain  practical  features,  however,  may  be  emphasized 
that  apply  to  every  case.  In  the  same  manner  as  the  examination  of 
the  case,  the  questions  in  regard  to  the  history  should  be  asked  in  a 
definite  and  regular  way.  If  this  is  not  done,  there  is  always  danger 
of  overlooking  some  important  point. 

The  anamnesis  will  not  be  confined  to  the  trouble  that  the  patient 
complains  of  at  the  time,  but  will  attempt  to  trace  the  disease  to  its 
origin,  to  elicit  its  causes,  and  its  mode  of  onset. 

The  history  should  include  the  following  points  : 

(a)  Local  subjective  disturbances,  pressure,  feeling  of  fulness,  pain, 
restlessness,  etc.,  also  the  beginning  and  the  probable  cause  and  devel- 
opment of  these  symptoms. 

(6)  Nausea,  belching   [regurgitation],  vomiting,  vomiting  of  blood. 

(c)  The  appetite  and  the  thirst. 

(d)  The  stools. 

(e)  The  general  health,  the  strength  of  the  patient,  and  the  heredi- 
tary features. 

It  is  not  enough  to  ask  the  patient  general  questions  in  regard  to 
pain  or  appetite,  and  the  inquiry  should  be  varied  according  to  each 
disease  and  the  peculiarities  of  each  individual  case.  It  would  lead  us 
too  far  to  discuss  the  different  points — for  instance,  in  regard  to  the  call- 
ing and  mode  of  life,  the  diet,  etc. ;  we  will  discuss  them  later,  in  the 
sections  on  the  different  diseases.  In  this  place  we  will  only  discuss  a 
few  general  points  of  view  : 

(a)  The  Local  Subjective  Symptoms. — Disturbances  of  deglutition  are 
important.  Pain  should  be  definitely  defined  as  to  time,  regularity 
or  irregularity,  paroxysmal  character,  localization,  radiation,  character, 
intensity,  duration,  the  influence  of  taking  food  upon  it,  particularly 
the  influence  of  certain  articles  of  food ;  all  these  points  are  important 
and  vary  in  different  diseases. 

It  is  also  important  to  establish  whether  the  pain  is  present  at  all 
times  or  only  when  the  patient  occupies  certain  positions.  Some  dis- 
eases of  the  stomach  are  not  painful  at  all ;  in  others,  pain  is  the  rule ; 
in  ulcer,  pain  appears  immediately  after  eating  ;  in  other  diseases  much 
later.  The  kind  of  diet  frequently  exercises  an  influence  on  the  causa- 
tion of  the  pain,  and  in  some  forms  of  diseases,  as  in  continuous  secre- 
tion of  gastric  juice,  there  is  a  nocturnal  exacerbation  of  the  pain, 
occurring  at  a  time  when  no  ingesta  are  present  within  the  stomach. 

Pain  may  be  diffuse,  or  strictly  limited  to  some  small  circumscribed 
area.  Sometimes  pain  disappears  when  food  is  taken ;  at  others  it  is 
caused  by  eating  ;  in  other  cases  again  the  sensation  complained  of  is 
not  really  pain,  but  a  feeling  of  pressure  and  fulness  in  the  gastric 
region.  The  time,  duration,  and  the  coincidence  with  certain  digestive 
periods  should  be  elicited  in  the  case  of  these  sensations. 

(6)  Belching,  Nausea  [Regurgitation] ,  Vomiting,  Vomiting  of  Blood. — 
Belching  may  be  absent,  or  may  be  very  violent  and  continuous.  It  is 
well  to  determine  whether  it  occurs  while  the  stomach  is  full  or  empty, 
whether  the  gas  is  tasteless  and  odorless  or  acid,  or  has  some  other  char- 


THE  ANAMNESIS.  25 

acteristics.  Fetid  belching  is  a  symptom  of  fermentative  and  putrefac- 
tive ])rocesses  in  the  stomach.  If  belching  is  due  to  some  other  nervous 
disorder,  the  gas  is  usually  tasteless  and  odorless,  but  the  condition  is 
an  obstinate  one.  In  some  cases  belching  occurs  only  after  the  inges- 
tion of  certain  articles  of  food  ;  in  other  cases  it  is  continuous.  Atten- 
tion should  always  be  paid  to  heartburn — so-called  pyrosis. 

Nausea  and  vomiting  are  seen  in  a  large  number  of  diseases  of  the 
stomach.  There  are,  however,  great  differences  in  this  respect  that  are 
diagnostically  of  significance.  The  time  of  vomiting  is  important — 
that  is,  whether  it  occiu-s  when  the  stomach  is  full  or  empty  or  in  some 
other  period  of  digestion.  In  many  cases  nausea  and  vomiting  occur 
every  day  at  a  regular  time ;  in  others,  vomiting  is  irregular  and  occurs 
at  intervals.  Some  patients  state  that  the  vomit  is  acid,  acrid,  and 
burning ;  in  others  the  taste  is  that  of  the  food.  The  quantity  and  the 
microscopic  appearance  of  the  vomit  are  jDarticularly  important ;  some- 
times it  consists  of  a  large  quantity  of  a  cloudy  fluid  mixed  ^^^th  fine 
particles  of  amylaceous  material ;  in  others,  the  food  is  hardly  changed 
bv  dio-estion.  Sometimes  there  is  an  abundant  admixture  of  mucus  or 
of  bile.  Frequently  the  patients  state  that  particles  of  food  are  vomited 
that  were  eaten  several  days  before.  It  is  frequently  important  to 
determine  whether  or  not  the  patients  feel  relieved  after  vomiting. 

In  many  diseases,  as  in  certain  nervous  troubles,  nausea  appears 
when  the  stomach  is  empty ;  in  other  diseases  it  follows  the  ingestion 
of  food  ;  in  still  others  it  occurs  several  hours  after  eating.  Most  cases 
of  vomiting  are  preceded  by  a  feeling  of  nausea.  There  are,  however, 
certain  forms  of  vomiting  in  which  nausea  is  never  experienced. 

It  is  particularly  important  to  determine  whether  or  not  blood  has 
been  vomited.  It  is  necessary  to  be  very  careful  in  accepting  state- 
ments of  the  patient  himself  in  this  respect ;  in  fact,  we  can  never  be 
certain  that  the  blood  was  vomited  until  we  have  a  careful  description 
of  the  appearance  of  the  vomit. 

[Regurgitation  differs  from  belching  and  also  from  vomiting.  The 
term  applies  to  the  act  of  bringing  up  the  stomach-contents  mouthful  by 
mouthful,  without  the  complicated  mechanism  of  vomiting,  and  usually 
"without  nausea.  The  cardia  relaxes,  the  intragastric  pressure  is  in- 
creased, the  chyme  is  propelled  into  the  pharynx  or  mouth.  The  symp- 
tom mav  arise  from  stenosis  at  the  cardia,  in  which  case  the  regrurffita- 
tion  is  from  the  distended  esophagus  rather  than  from  the  stomach. 
More  often  regurgitation  is  from  the  stomach.  It  is  usually  associated 
with  a  functional  gastric  disorder,  but  it  sometimes  occurs  in  structural 
disease  of  the  stomach.  A^Tien  the  gastric  digestion  is  sufficiently 
advanced  and  the  stomach-contents  has  become  acid  as  a  result  of 
normal  secretion,  the  regurgitated  fluid  produces  a  sour,  burning  sensa- 
tion in  the  esophagus  and  phar\Tix,  and  is  usually  described  as  heart- 
bum  or  pyrosis.  When  the  regurgitated  fluid  is  bitter,  the  taste  usually 
depends  upon  the  presence  of  peptone,  and  when  depending  upon  the 
acids  of  fermentation,  it  may  be  especially  disagreeable.  On  the  other 
hand,  the  stomach-contents  may  be  regurgitated  as  it  was  taken.     This 
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may  result  from  the  early  appearance  of  the  symptom  before  digestion 
has  normally  begun,  or  later,  when  the  digestion  has  been  delayed. 
This  symptom  is  sometimes  the  expression  of  hysteria ;  and  at  other 
times  it  results  from  motor  irritability  of  the  stomach  and  relaxation 
of  the  cardia,  the  result  of  a  neurasthenic  state. — Ed.] 

(c)  The  Appetite  and  the  Thirst. — The  appetite  is  naturally  very 
important.  The  statements  of  the  patient  are  usually  very  unreliable 
in  this  respect.  The  statement  that  there  is  loss  of  appetite  should 
never  be  accepted,  but  the  exact  mode  of  life  of  the  patient  should  be 
elicited,  and  a  careful  list  of  the  articles  of  food  that  he  has  been  in  the 
habit  of  eating  should  be  obtained.  Only  in  this  manner  will  it  be 
possible  to  determine  whether  the  patient  is  eating  enough,  what  articles 
of  food  he  avoids,  and  what  articles  he  favors. 

The  disturbances  of  the  appetite  vary  greatly  according  to  the  quan- 
tity and  the  quality  of  the  food.  There  are  cases  of  complete  anorexia 
or  of  exaggerated  hunger — bulimia.  Between  the  two,  numerous  stages 
are  seen. 

Many  patients  claim  to  have  lost  their  appetite.  If  careful  inquiry 
is  instituted,  it  will  be  found  that  they  do  not  eat  because  they  suifer 
from  pain  after  eating.  If  the  pain  can  be  removed,  their  appetite 
usually  returns. 

In  certain  forms  of  stomach-disease  the  appetite  is  really  reduced. 
This  is  particularly  the  case  in  severe  forms  of  catarrh  and  in  carcinoma^ 
Patients  with  carcinoma  of  the  stomach  frequently  have  a  positive  dis- 
gust for  meat.  On  the  other  hand,  carcinomatous  cases  are  occasionally 
seen  that  retain  their  appetite  for  a  long  time,  even  after  the  peptic 
powers  of  the  stomach  have  been  considerably  reduced.  According  to 
my  experience,  this  is  seen  particularly  in  carciuomata  of  the  body  of 
the  stomach,  provided  there  is  no  motor  insufficiency.  It  is  less  fre- 
quently seen  in  carcinomatous  stenosis  of  the  pylorus.  Notwithstand- 
ing the  fact  that  the  secretion  of  gastric  juice  is  greatly  reduced,  the 
stomach  is  frequently  found  to  be  empty  four  hours  after  a  test-meal, 
and  the  patient  may  enjoy  a  good  appetite,  and,  if  the  diet  is  correctly 
selected,  maintain  his  weight. 

In  some  forms  of  stomach-disease,  as  in  hyperacidity  and  hypersecre- 
tion, the  appetite  is  frequently  increased.  In  certain  diseases  of  the 
stomach  the  appetite  varies  greatly. 

Thirst  also  varies.  In  ectasy  of  the  stomach  of  high  degree  follow- 
ing stenosis  of  the  pylorus,  or  in  the  atonic  forms  of  ectasy,  thirst  is 
frequently  exaggerated.  The  same  symptoms  may  be  observed  in  many 
neuroses  of  the  stomach. 

(d)  The  8tools. — Many  patients  suffer  from  disordered  stools ;  con- 
stipation is  more  frequent  than  diarrhea.  In  many  cases  the  two  con- 
ditions alternate.  It  is  important  to  observe  and  to  regulate  the  stools 
before  any  deductions  in  regard  to  the  nature  of  the  stomach-disease  are 
attempted,  from  the  sluggish  or  active  character  of  the  intestinal  functions. 

It  is  not  well  to  rely  on  statements  made  by  the  patient  in  regard 
to  the  character  of  the  stools.     They  should  always  be  controlled. 
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The  physician  should  determine  by  personal  observation  whether 
mucus,  blood,  pus,  or  other  abnormal  constituents  are  present  in  the 
stools.  It  is  also  necessary,  of  course,  to  find  out  what  laxatives  the 
patient  may  have  used.  If  blood  is  found  in  the  stools,  a  careful  rectal 
examination  should  always  be  made.  [A  similar  course  should  be  fol- 
lowed in  case  of  diarrhea  or  constipation. — Ed.] 

(e)  The  General  Health  and  the  Strength  of  the  Patient. — The  gen- 
eral health  and  nutrition  of  the  patient  are,  of  course,  important  in 
judging  of  the  nature  of  the  disease.  If  there  is  great  emaciation 
within  a  short  time,  some  serious  disease  of  the  stomach,  particularly 
carcinoma,  should  be  suspected,  even  though  no  tumor  is  palpal^le.  On 
the  other  hand,  if  the  patient  has  been  a  suiferer  from  stomach  symp- 
toms for  many  years,  carcinoma  should  never  be  diagnosed,  even  though 
the  organ  is  found  to  be  ectatic  and  a  tumor  can  be  felt,  for  in  a  case 
of  this  kind  the  tumor  can  only  be  secondary  to  some  other  disease  of 
the  stomach  that  has  existed  for  a  long  time,  or  it  is  not  carcinoma.  I 
have  a  patient  in  whom  ectasy  of  high  degree  and  a  tumor  of  the  pyloric 
region  were  diagnosed  some  ten  years  ago.  This  lady  is  well  nourished 
to-day,  so  that  her  case  cannot  possibly  be  one  of  carcinoma. 

The  diet  and  the  general  treatment  of  the  patient  preceding  the 
examination  are  always  *  important.  In  clinics  and  hospitals  we  see  how 
much  can  be  accomplished  by  an  appropriate  diet  and  correct  treatment. 
In  private  practice  and  in  polyclinic  work  it  is  much  more  difficult  to 
procure  the  correct  diet  and  enforce  all  necessary  measures.  It  is  fre- 
quently possible  in  clinical  work  to  increase  the  weight  of  the  patient 
withm  a  short  time,  even  after  failure  in  this  respect  in  private  practice. 
For  this  reason  statements  by  the  patients  that  they  do  not  look  well, 
or  that  they  are  losing  flesh,  does  not  necessarily  imply  that  they  are 
afflicted  with  some  severe  and  incurable  disease  of  the  stomach.  The 
duration  of  the  disease,  the  mode  of  life,  and  the  treatment  up  to  date 
will  all  have  to  be  considered. 

Heredity  in  general  is  not  important.  Even  in  carcinoma  of  the 
stomach  only  a  small  proportion  of  cases  give  a  history  of  a  similar  dis- 
ease among'  their  ancestors.  The  hereditary  transmission  of  a  neuro- 
pathic taint  is  frequently  significant  and  important. 

So  much  about  the  anamnesis.  In  this  place  we  could  only  call 
attention  to  some  of  the  principal  points.  We  refer  to  the  sections  on 
the  individual  diseases  for  aU  the  details. 

PHYSICAL  METHODS  OF  EXAMINATION. 

After  the  history  of  the  case  has  been  obtained,  the  patient  should 
be  submitted  to  an  objective  examination.  In  describing  the  objective, 
particularly  the  physical,  methods  of  examination,  I  will  limit  myself, 
of  course,  to  those  that  apply  to  the  stomach.  No  intelligent  physician, 
however,  will  commit  the  fundamental  error  of  limiting  his  examina- 
tion to  the  stomach,  but  will  include  all  the  other  organs.  Even  though 
the  statements  of  the  patient  pomt  almost  positively  to  some  disease 
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involving  the  stomach  alone,  it  is  still  necessary  to  examine  all  the 
organs  of  the  chest  and  the  abdomen,  to  analyze  the  urine,  etc.  In  surgi- 
cal diseases  it  is  often  possible  to  limit  the  examination  to  the  diseased 
organ  ;  in  internal  medicine  this  is  not  practical,  and  an  examination  of 
all  organs  is  absolutely  necessary  before  the  physician  can  thoroughly 
understand  the  disease.  In  practice  we  frequently  see  physicians  limit- 
ing their  examination  to  the  one  organ  that  the  patient  designates.  We 
may  say  that  no  organ  can  be  so  misleading  in  this  respect  as  the  stom- 
ach, and  many  other  diseases  are  hidden  behind  the  semblance  of  some 
stomach-disease.  Secondary  disturbances  of  the  functions  of  the  stomach 
are  seen  in  a  great  variety  of  diseases,  and  the  patients  are  very  liable 
to  complain  of  these  gastric  sjonptoms  alone  because  they  distress  them 
most. 

The  physical  examination  of  the  stomach  includes  methods  that  are 
employed  in  the  case  of  all  the  other  organs,  and  some  that  are  peculiar 
to  the  stomach.  The  first  include  inspection,  palpation,  percussion,  and 
auscultation — all  methods  that  have  been  carried  out  for  a  long  time, 
and  that  of  late  years  have,  unfortunately,  been  relegated  to  the  back- 
ground, underestimated,  and  discarded  in  favor  of  chemical  methods  of 
examination.  The  methods  peculiar  to  the  stomach  are  artificial  infla- 
tion, artificial  transillumination  and  illumination  of  the  stomach,  and 
the  employment  of  the  stomach-tube. 

Inspection. — Inspection,  as  in  the  case  of  the  thoracic  and  ab- 
dominal organs  in  general,  plays  an  important  role  in  diseases  of  the 
stomach.  The  examination  of  the  heart,  for  instance,  should  always 
be  begun  with  an  inspection  of  the  precordial  region,  and  in  the  case 
of  this  organ  it  would  be  a  fundamental  error  to  begin  with  ausculta- 
tion before  having  determined  by  inspection,  palpation,  and  percussion 
the  position  and  the  character  of  the  apex-beat,  the  configuration  of 
the  cardiac  region,  the  size  and  position  of  the  heart,  etc.  The  same 
applies  to  the  stomach,  and  the  examination  should  never  be  begun 
with  palpation.  There  should  be  a  system  in  all  examinations  of  the 
body  and  of  single  organs,  and  only  that  clinician  who  adopts  this  sys- 
tematic method  will  be  certain  not  to  overlook  this  or  that  symptom. 
This  may  seem  self-evident,  but  my  experience  has  taught  me  that  it 
needs  to  be  particularly  emphasized  in  the  case  of  the  organ  we  are 
discussing. 

Before  beginning  the  examination  of  the  stomach,  the  general  nutri- 
tion, the  complexion,  and  the  features  of  the  patient  should  be  noted. 
The  state  of  the  general  nutrition  is  very  important,  and  frequently 
gives  us  valuable  clues.  If  the  patient  is  very  much  emaciated,  the 
significance  of  this  finding  will  be  different  according  to  the  duration 
of  the  disease  ;  if  the  patient  has  been  emaciated  for  many  years  and 
has  been  a  sufferer  from  some  stomach-trouble  that  was  complicated  by 
frequent  vomiting,  this  symptom  will  have  a  different  signification  than 
it  would  if  the  patient  had  emaciated  rapidly  within  the  course  of  a 
few  months. 

Painful  diseases  of  the  stomach,  particularly  if  they  are  of  long  du- 
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ration,  frequently  pnidiice  a  peculiar  suffering  expression  of  the  face. 
Carcinoma  cases  often  have  a  peculiar  ashy  complexion.  This  colora- 
tion of  the  skin  is,  however,  not  pathognomonic,  f<jr  we  frequently  see 
cases  of  carcinoma,  particularly  among  young  people,  whose  appear- 
ance belies  the  existence  of  so  severe  a  disease.  On  the  other  hand,  we 
frequently  see  cases  of  ectasy  of  long  duration  that  are  not  due  to 
carcinoma,  who  are  extremely  emaciated,  and  have  the  ])eculiar  ashy 
color  that  is  not  distinguishable  from  that  of  cases  of  carcinoma.  The 
general  appearance  and  color  of  the  face,  the  facial  expression,  and  the 
degree  of  emaciation  are  certainly  all  important  points.  If,  for  instance, 
a  patient  suddenly  turns  pale,  the  possibility  of  hemorrhage  must  be 
considered,  particularly  if  the  general  nutrition  is  well  maintained  and 
the  stomach-disease  is  a  painful  one.  I  have  succeeded  in  a  number  of 
ulcer  cases  in  diagnosing  hemorrhage  from  the  sudden  appearance  of 
pallor,  even  though  no  blood  was  vomited.  The  subsequent  examina- 
tion of  the  stools  would  corroborate  the  correctness  of  this  view. 

An  examination  of  the  digestive  organs  should  begin  wdth  the 
inspection  of  the  buccal  cavity.  The  teeth,  gums,  tongue,  palate,  and 
pharynx  should  be  examined.  If  the  teeth  are  carious,  or  if  many 
teeth  are  absent,  it  is  impossible  for  the  patient  to  masticate  and  insalivate 
his  food,  so  that  here  may  be  a  cause  for  digestive  disturbance. 

Sticker^  and  Biernacki^  have  studied  the  relation  of  buccal  digestion 
to  general  digestion  in  my  clinic.  If  the  test-breakfast  was  introduced 
into  the  stomach  through  a  tube  and  the  admixture  of  saliva  avoided, 
the  motor  and  secretory  powers  of  the  stomach  seemed  reduced.  It 
would  lead  us  too  far  to  analyze  this  question  in  detail ;  we  will  only 
mention  that  Biernacki  has  shown  that  the  passage  of  food  through  the 
mouth  is  significant  in  the  sense  that  it  imparts  a  suitable  reaction  to 
the  bolus  of  food,  for  stomach-digestion  seems  to  be  most  active  if  the 
food  that  enters  it  is  neutral  or  slightly  acid.  A  certain  diastatic  ac- 
tion is,  of  course,  also  carried  on  in  the  mouth.  The  experiments  of 
Biernacki  show  that  a  thorough  digestion  is  more  or  less  dependent  on 
the  normal  character  of  all  the  structures  of  the  mouth.  It  is  for  this 
reason  chiefly  that  in  each  stomach-case  a  careful  inspection  of  the 
mouth  should  be  made. 

In  old  people  one  of  the  most  prolific  causes  of  dyspepsia  is  the  lack 
of  teeth.  The  same  applies  to  artificial  teeth  that  do  not  fit  well  and 
that  irritate  the  mucous  lining  of  the  mouth.  The  teeth  should  be  well 
taken  care  of,  and  artificial  teeth  should  be  frequently  cleaned  in  order 
to  prevent  the  development  of  fungi  in  the  mouth.  The  latter  may 
seriously  interfere  with  gastric  digestion. 

The  next  organ  to  examine  is  the  tongue.  Older  physicians  were 
wont  to  attach  a  great  deal  of  importance  to  the  appearance  of  the 
tongue  in  diseases  of  the  stomach.  The  tongue  was  for  them,  so  to  say, 
the  mirror  of  the  stomach ;  nowadays  physicians  no  longer  hold  these 
views.     There  is  a  divergence  of  opinion  in  regard  to  lingual  symptoms 

1  Sticker,   Volkmann's  Samml.  klin.   Vortrdge,  1887,  No.  297. 

2  Biernacki,  Zeitschr.  f.  klin.  Med.,  vol.  xxi. 
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in  the  diagnosis  of  diseases  of  the  stomach.  Boas  ^  claims  that  no  diag- 
nostic significance  can  be  attached  to  the  appearance  of  the  tongue,  or 
at  best  a  very  slight  one.  He  finds  that  a  coated  tongue  may  be  seen 
in  cases  that  enjoy  a  splendid  appetite  and  an  excellent  digestion,  and 
that,  on  the  other  hand,  patients  are  found  who  suflPer  for  many  weeks 
or  months  from  anorexia,  but  whose  tongue  is  perfectly  clean.  Accord- 
ing to  Boas,  the  appearance  of  the  tongue  is  nothing  more  nor  less  than 
an  index  or  an  impression  of  the  condition  of  the  buccal  cavity.  In 
all  cases  where  the  tongue  is  bad,  caries,  periodontitis  [alveolaris  puru- 
lenta],  gingivitis,  stomatitis,  pharyngitis,  salivation,  and  perversion  of 
the  secretion  of  saliva,  etc.,  will  be  found. 

Bouveret^  occupies  a  different  stand.  He  believes  that  gastric  dis- 
turbances exercise  a  certain  influence  on  the  appearance  of  the  tongue. 
He  claims  to  have  seen  many  people  with  a  clean  tongue  whose  digestion 
was  good,  but  whose  teeth  were  bad,  and,  on  the  other  hand,  he  claims 
never  to  have  seen  a  case  of  catarrh  of  the  stomach,  of  nervous  dys- 
pepsia, whose  tongue  was  not  more  or  less  coated. 

From  my  own  experience,  I  should  say  that  the  significance  of  the 
tongue  in  the  diagnosis  of  diseases  of  the  stomach  is  very  subordinate. 
Sufferers  from  diseases  of  the  stomach  are  frequently  seen  whose  tongues 
appear  perfectly  normal,  and,  inversely,  many  people  with  healthy  stom- 
achs are  afflicted  with  a  coated  tongue.  The  tongue,  therefore,  is  in  no 
manner  a  mirror  of  the  mucous  lining  of  the  stomach.  I  have  found, 
however,  that  those  diseases  of  the  stomach  that  are  characterized  by  an 
excessive  secretion  of  hydrochloric  acid  are  more  apt  to  show  clean  red 
tongues  than  those  in  which  the  secretion  of  gastric  juice  is  decreased. 
On  the  other  hand,  it  is  certain  that  the  tongue  may  look  well,  and  the 
stomach  at  the  same  time  be  very  much  diseased.  The  relation  between 
the  appetite  and  the  appearance  of  the  tongue  is  slightly  different,  for  the 
tongue  may  appear  normal  and  the  appetite  be  decreased,  or,  inversely, 
the  tongue  may  be  coated  and  the  appetite  be  relatively  good.  In  gen- 
eral, however,  loss  of  appetite  is  usually  accompanied  by  a  coated  tongue. 

We  say,  therefore,  that  the  appearance  of  the  tongue  does  not  permit 
us  to  draw  any  definite  conclusions  in  regard  to  the  character  and  the 
significance  of  diseases  of  the  stomach. 

It  is  also  necessary  to  study  the  appearance  of  the  soft  palate,  the 
tonsils,  and  the  pharynx.  Chronic  inflammation  of  the  pharynx  is 
principally  seen  in  patients  who  are  smokers  and  drinkers.  Chronic 
pharyngitis  may  simulate  some  disease  of  the  stomach.  The  appetite  is 
frequently  decreased,  and  there  may  be  reflex  vomiting,  nausea,  and 
similar  symptoms.  Appropriate  treatment  of  this  pharyngitis  will  often 
cause  the  stomach  symptoms  to  disappear.  In  every  case,  therefore, 
of  dyspeptic  disorders  a  careful  inspection  of  the  pharynx  should  be 
made. 

Inspection  of  the  abdomen  may,  under  certain  conditions  and  in  cer- 
tain diseases  of  the  stomach,  give  valuable  clues.     In  most  diseases  of 

1  Diagnostik  und  Therapie  der  Magenkrankheiten,  third  edition. 

2  Traits  des  mal.  de  I'estomac,  Paris,  1893. 
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the  stomach  inspection  of  the  gastric  region  furnishes  very  little  in- 
formation. The  patient  should  be  placed  so  that  the  abdominal  walls 
are  relaxed,  and  should  be  mstructod  to  lie  flat  on  his  back  and  to 
breathe  slowly. 

If  the  patient  is  obese,  this  renders  the  examination  more  difficult. 
Occasionally  inspection  alone  will  determine  the  size,  the  position,  and 
the  outline  of  the  stomach.  In  individuals  who  are  very  much  emaci- 
ated, and  in  whom  the  stomach  is  ectatic  and  situated  low  down,  the 
outline  of  the  stomach  may  occasionally  be  seen  through  the  abdominal 
walls.  The  region  of  the  stomach  appears  to  protrude  above  the  level 
of  the  abdomen,  and  the  course  of  the  greater  and  the  lesser  curvature 
is  clearly  distinguishable.  In  some  cases  a  tumor  may  be  seen  in  the 
region  of  the  pylorus  that  prominently  elevates  the  abdominal  walls 
and  that  will  be  observed  to  belong  to  the  stomach.  In  cases  of  this 
kind,  which,  of  course,  are  rare,  the  diagnosis  of  ectasy  can  fre- 
quently be  made,  and  if  the  appearance  of  the  patient,  the  history, 
and  the  course  of  the  disease  coincide,  carcinoma  may  be  suspected. 
Another  symptom  that  points  in  this  direction  is  a  very  conspicuous 
peristaltic  motion  of  the  portion  of  the  dilated  stomach  that  pro- 
trudes. If  this  symptom  is  observed,  the  diagnosis  of  cancer  becomes 
still  more  probable.  As  a  rule,  however,  peristaltic  motion  of  the 
stomach  is  not  seen. 

In  some  cases,  however,  we  see  a  very  active  peristaltic  motion  in 
the  region  of  the  stomach  (the  so-called  peristaltic  unrest  of  Kussmaul  ^). 
The  organ  is  quiet  only  when  it  is  empty,  and  not  always  then.  This 
peristaltic  unrest  is  seen  particularly  in  cases  where  the  stomach  is  very 
much  dilated,  where  the  musculature  is  hypertrophic,  and  in  which 
stenosis  of  the  pylorus  or  of  the  duodenum  exists.  In  these  cases  there 
is  hypertrophy  of  the  muscularis  of  the  stomach  as  a  result  of  the  in- 
creased resistance,  and  excessive  peristalsis  is  due  to  the  exaggerated 
muscular  action  of  the  stomach-walls. 

Kussmaul  has  attempted  in  these  cases  of  excessive  peristaltic  unrest 
to  measure  the  time  occupied  by  the  peristaltic  waves  in  passing  from 
the  linea  alba  below  the  umbilicus  in  an  upward  direction  and  to  the 
right  to  the  lower  margin  of  the  liver.  According  to  my  personal 
observations,  this  time  may  vary. 

At  times  different,  broad  waves  of  unequal  amplitude  are  seen  to 
move  in  a  curved  direction  from  left  to  right  along  the  lower  half  of  the 
abdomen.  This  movement  is  sometimes  seen  as  soon  as  the  abdomen 
is  denuded,  and  appears  with  particular  distinctness  if  the  region  of  the 
stomach  is  kneaded  or  tapped  or  if  the  patient  is  given  a  Seidlitz 
powder. 

As  a  rule,  dilatation  of  the  stomach  causes  the  organ  to  move  down- 
ward and  to  occupy  a  more  nearly  vertical  position.  The  latter  change  of 
position  is  sometimes  seen  without  ectasy,  particularly  in  women.  This 
condition  cannot,  as  a  rule,  be  discovered  on  simple  inspection  if  it  is 

^  "Die  peristal tische  TJnrulie  des  Masrens, "  Volkmann^s  Samml.  klin.  Vortrdae, 
1880,  ^o.  181. 


32  EXAMINATION. 

uncomplicated ;  it  may  be  the  result  of  arrested  development^  or  it  may 
be  acquired  as  a  result  of  pressure  exercised  by  lacing.  The  liver  is  at 
the  same  time  moved  downward  and  inward,  so  that  the  movable 
pylorus  is  forced  downward  and  to  the  left ;  this  causes  the  pyloric  por- 
tion of  the  stomach,  as  a  whole,  to  move  downward  and  toward  the  left 
side  of  the  abdomen  below  the  navel,  so  that  the  lowest  portion  of  the 
stomach,  in  case  the  organ  is  vertical,  may  be  found  below  the  navel, 
although  the  dimensions  of  the  stomach  remain  normal. 

Occasionally  the  rare  form  of  hour-glass  contraction  of  the  stomach 
can  be  discovered  by  inspection  of  the  abdomen.  All  these  abnormali- 
ties of  form  and  position  can  be  more  readily  recognized  if  the  stomach 
is  inflated  with  carbonic  acid  gas,  air,  or  water. 

Peristaltic  unrest  is  most  frequently  seen  in  ectasies  that  are  due  to 
some  mechanical  obstruction  in  the  pyloric  portion  of  the  stomach  or  in 
its  vicinity.  Kussmaul  has  called  attention  to  the  fact  that  it  is  most 
pronounced  in  those  cases  of  dilatation  that  are  accompanied  by  an  in- 
creased formation  of  acid, — hyperacidity, — and  particularly  hypersecre- 
tion ;  it  is  less  frequent  and  less  pronounced  in  carcinomatous  forms  of 
pyloric  stenosis.  There  are  still  other  cases,  as  Kussmaul  says,  that 
are  neurotic. 

Tumors  of  the  stomach  rarely  grow  so  large  as  to  be  discoverable 
by  inspection.  If  they  are  visible,  it  is  often  possible  to  determine 
whether  they  possess  peristaltic  motility  or  not.  Changes  in  the  posi- 
tion of  the  growth  when  the  stomach  is  full  or  empty  can  also  be  seen ; 
sometimes  they  remain  stationary,  immobile,  whether  the  stomach  is 
full  or  empty  ;  in  others  they  move. 

In  some  instances  the  region  of  the  stomach  will  be  retracted,  par- 
ticularly in  stenosis  of  the  cardia.  Retraction  of  the  epigastrium  may 
sometimes  be  seen  in  ectasies  of  the  stomach  of  high  degree,  particularly 
if  the  organ  is  moved  downward  and  there  is  gastroptosis,  and  the  organ 
occupies  a  vertical  position.  In  both  instances  the  lower  boundary  of 
the  stomach  may  reach  as  far  downward  as  the  symphysis. 

All  the  changes  enumerated  are  still  more  distinct  if  the  stomach  is 
artificially  inflated.     We  will  speak  of  this  later. 

Dilatation  of  the  colon  can  occasionally  be  seen  in  very  emaciated 
cases  with  relaxed  abdominal  walls  ;  the  dilated  colon  may  appear  as  two 
distinct  ridges  on  either  side  of  the  abdomen. 

[Inspection  may  be  facilitated  and  the  success  of  the  method  greatly 
enhanced  by  placing  the  patient  upon  a  raised  table,  the  head  toward  a 
window,  the  shades  of  which  are  so  arranged  that  the  light  enters  on  a 
plane  only  slightly  above  that  of  the  patient — the  rays  of  light  directed 
from  the  head  toward  the  feet.  Standing  now  toward  the  foot  of  the 
table  and  bending  from  side  to  side,  the  examiner  is  able,  by  a  little 
experience,  to  make  out  delicate  shadows  cast  by  the  slight  inequalities 
of  the  abdomen.  These  shadows  are  seen  to  move  with  respiration. 
By  resorting  to  this  method,  the  size,  shape,  and  position  of  the  stom- 
ach can  often  be  made  out  when  ordinary  methods  of  inspection  are 
unsatisfactory.     This  manoeuver  is  especially  valuable  in  discovering 
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the  gastric  and  intestinal  peristalsis,  the  presence  of  enlargements,  and 
to  some  extent,  the  relations  of  the  abdominal  viscera.     This  method  I 
have  long  practised,  and  can  testify  to  its  utility. 

Knapp  ^  has  recently  suggested  this  modification  :  with  the  patient 
placed  in  the  position  described,  the  observer  stands  at  the  side  or  at 
the  shoulders,  and  brings  his  eyes  down  to  the  level  of  the  abdomen, 
and  carefully  observes  the  respiratory  waves  passing  over  its  surface. 
After  a  little  experience  one  is  able  to  detect  delicate  transverse  lines  or 
waves  passing  upward  and  downward  with  respiration.  These  lines 
are  found  to  correspond  with  the  curvatures  of  the  stomach. — Ed.] 

Palpation  of  the  Stomach.— Inspection  is  supplemented  by 
palpation,  and  the  results  obtained  from  the  former  method  are  corrobo- 
rated by  the  latter.  Palpation  of  the  stomach  is  one  of  the  most 
important,  and  at  the  same  time  one  of  the  most  difficult,  methods  of 
examination.  It  should  be  made  a  rule  to  palpate  gently ;  beginners 
always  press  too  hard,  and  consequently  feel  nothing.  In  the  same 
manner  as  gentle  percussion  frequently  gives  better  results  than  strong 
percussion,  delicate  palpation  frequently  reveals  conditions  that  forcible 
palpation  does  not  indicate.  We  need  hardly  warn  beginners  from 
attempting  palpation  with  cold  hands,  as  the  abdominal  muscles  natur- 
ally contract  as  soon  as  touched. 

Palpation  should  be  carried  on  systematically.  In  many  cases  ol 
disease  of  the  stomach  palpation  will  yield  nothing,  and  we  should 
anticipate  this.  Negative  results,  however,  are  diagnostically  impor- 
tant. The  absence  of  diffuse  or  circumscribed  pain  is  always  important. 
If  the  abdominal  walls  are  too  fat  or  are  in  a  state  of  tension,  palpa- 
tion is  unavailing.  In  many  cases  the  abdominal  muscles  become 
tense  as  soon  as  they  are  touched,  and  the  patient  must  learn  to  relax 
them.  The  majority  of  clinicians  advise  palpation  with  the  finger-tips 
while  holding  the  hand  vertically  ;  it  seems  to  me  that  it  is  more  correct 
to  palpate  in  two  ways.  It  will  depend  on  what  is  desired — whether  the 
physician  wishes  to  palpate  the  whole  stomach  in  its  general  outlmes,  or 
only  certain  portions  of  the  organ. 

I  think  the  correct  method  is  to  palpate  in  a  general  way  in  order  to 
gain  general  information  in  regard  to  the  whole  organ ;  this  is  particu- 
larly easy  if  the  organ  is  dilated  and  atonic.  After  the  size  and  the 
position  of  the  organ  have  been  determined,  the  different  parts  of  the 
stomach  should  be  examined  ;  if,  for  instance,  inspection  and  palpation 
have  shown  that  in  a  given  case  the  upper  boundary  of  the  stomach  is 
situated  two  fingers  above  the  umbilicus  and  the  lower  boundary  three 
fingers  below  the  umbilicus,  no  one  will  consider  a  tumor  found  imme- 
diately underneath  the  xiphoid  process  as  a  tumor  of  the  stomach. 
Before  palpating  the  different  parts  of  the  stomach  it  is  well,  therefore, 
to  determine  the  general  position  of  the  organ  by  palpation.  For  this 
purpose  the  method  with  the  hand  held  vertically  to  the  abdominal 
walls  is  not  to  be  recommended.  I  usually  begin  palpation  by 
placing  my  hand,  flat  or  slightly  bent,  upon  the  abdomen,  with  the 
^  Deutsch.  med.   Wochenschr .  ^  May  1,  1902. 
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ulnar  side  downward,  and  perform  a  stroking  movement  from  above 
downward.  AVitli  a  little  practice  it  will  be  •  an  easy  matter,  par- 
ticularly in  ectasy,  to  feel  the  stomacli-walls,  as  they  impart  a  different 
and  more  uniformly  elastic  sensation  than  do  the  walls  of  the  intestine. 
Sometimes  it  is  possible  to  palpate  the  lower  boundary  of  the  stomach 
in  this  manner.  This  applies  to  those  cases  where  simple  inspection 
yields  no  information  whatever  in  regard  to  the  size,  position,  or  outline 
of  the  organ.  The  hand,  as  stated,  should  be  slightly  bent,  so  that  the 
palpation  is  performed  with  the  ulnar  side. 

Onlv  in  a  small  proportion  of  cases  of  stomach-disease,  particularly 
in  ectasies  of  high  degree,  can  the  boundaries  of  the  stomach  be  deter- 
mined by  palpation,  and  here  only  after  inflation  of  the  organ  with  gas 
or  distention  by  ingesta.  It  is  usually  impossible  to  palpate  the  bound- 
aries of  the  empty  organ  ;  even  if  it  is  possible  to  determine  the  bound- 
aries bv  palpation,  it  is  best  to  inflate  afterward  for  control. 

Whether  or  not  we  succeed  in  determining  the  cUmensions  and 
the  position  of  the  organ  with  one  of  the  methods  mentioned,  the 
second  method  of  palpation  should  be  employed,  and  each  portion  of  the 
organ  should  be  palpated  carefully  in  order  to  discover  tumors,  particu- 
larlv  painful  points,  etc.  In  this  manipulation  the  hand  may  be  held 
vertically  to  the  abdominal  walls ;  the  finger-tips  should  touch  the 
abdomen  gently  ;  the  pressm^e  should  be  gradual  and  carefully  increased  ; 
the  terminal  phalanges  should  gradually  be  pressed  inward,  but  always 
verv  gentlv.  These  remarks,  of  coui'se,  only  give  us  some  general 
points  of  view.  It  is  impossible  to  describe  palpation  of  the  stomach 
in  words  :  it  must  be  learned  at  the  bedside. 

In  general  this  examination  is  carried  on  with  the  patient  in  the 
dorsal  position  and  the  legs  drawn  up  a  little.  The  physician  should 
be  seated  on  the  edge  of  the  bed,  and  not  attempt  to  perform  palpation 
while  standing  up.  First  of  all,  it  is  more  difficult  to  examine  when 
standing  up,  and,  besides,  it  is  possible  to  palpate  more  gently  and  to 
feel  better  when  sitting  down,  and  the  manipulations  are  less  painful ; 
auv  palpation  of  the  abdomen  that  is  performed  standing  up  is  inefficient. 
Sometimes  it  may  be  advisable  to  have  the  patient  lie  on  his  side,  or,  in 
particular  cases,  to  occupy  the  knee-chest  position  or  to  stand  up.  Some 
forms  of  tumor  that  are  very  motile  can  be  palpated  only  in  the  latter 
positions. 

In  all  the  manijuilations  described  one  hand  should  be  used, — pre- 
ferably the  right  hand, — with  the  physician  seated  on  the  right  edge  of 
the  bed.  In  other  cases  it  may  be  necessary  to  use  bimanual  palpation  ; 
this  is  particularly  the  case  in  tumors.  One  hand  fixes  the  tumor  in  a 
certain  position,  either  by  exercising  pressm^e  from  behind  or  in  front ; 
in  this  manner  the  tumor  is  forced  against  the  other  hand  that  performs 
the  more  delicate  palpation,  and  determines  the  size,  the  consistency, 
the  outline,  pulsation,  painfulness,  active  or  passive  motility,  etc. 

In  some  cases  the  examination  is  rendered  difficult  by  distention  of 
the  abdomen  or  of  the  intestine  with  gas.  In  cases  of  this  kind  the 
bowels  should  be  thoroughly  evacuated.     It  is  never  well  to  rely  upon 
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one  examination,  and  the  stomach  should  be  examined  at  different  times 
— before  and  after  eating.  Some  conditions  can  bo  recognized  lictter 
if  the  stomach  is  full ;  others,  if  it  is  empty.  Tumors,  for  instance, 
of  the  posterior  wall  can  be  felt  only  when  the  organ  is  empty ;  others 
again  can  be  felt  only  when  it  is  full.  If  patients  are  always  examined 
at  the  same  hour,  many  important  points  may  remain  undiscovered. 
Some  patients  always  hold  their  breath  during  the  examination,  and  it 
seems  well  to  request  the  patient  particularly  to  breathe  as  usual ;  deep 
and  slow  breathing  aids  the  examination  less  than  normal  or  slightly 
accelerated  breathing. 

All  the  other  abdominal  organs  should,  of  course,  be  palpated  in 
every  case  of  stomach-disease.  Dislocation  of  the  kidneys  should  be 
particularly  looked  for.  It  would  lead  us  too  far  to  formulate  the  rules 
of  this  diagnostic  procedure.  Occasionally  a  rectal  exploration  will  be 
necessary.     We  need  not  modify  this. 

I  will  refer  only  briefly  to  the  different  points  that  have  to  be 
remembered  in  this  examination,  and  will  recur  to  them  when  discussing 
the  different  forms  of  stomach-disease.  The  first  thing  to  do  is  to 
determine  whether  the  region  of  the  stomach  is  painful  or  sensitive  to 
pressure.  It  is  well  to  determine  exactly  whether  the  pain  is  localized 
in  one  circumscribed  area  or  is  more  diffuse ;  Avhether  it  is  spontaneous 
or  is  felt  only  on  pressure ;  whether  it  is  increased  on  pressure,  etc. 
It  should  be  determined  whether  there  is  only  sensitiveness  to  pressure 
that  is  merely  a  disagreeable  sensation  with  no  real  pain,  or  whether 
there  is  pain.  In  patients  that  are  not  intelligent  general  statements 
should  not  be  accepted,  but  the  facial  expression  should  be  observed ; 
if  there  is  real  pain,  the  slightest  touch  will  cause  a  grimace.  The 
patients  frequently  complain  of  pain  in  distant  parts  of  the  body — for 
instance,  on  the  corresponding  place  of  the  spinal  column.  The  exact 
location  of  this  pain  should  be  determined,  because  it  may  often  yield 
clues  for  the  diagnosis. 

Boas  ^  has  devised  an  instrument  called  the  algesimeter,  that  is  used 
to  determine  the  intensity  of  pain  in  some  given  spot.  It  is  constructed 
analogously  to  the  apparatus  used  in  neuropathology.  It  consists  of  a 
hollow  cylinder  in  which  there  is  a  spiral  spring ;  on  the  outside  of  the 
cylinder  is  a  scale  that  indicates  the  tension  of  the  spring.  Around 
the  cylinder  there  is  another  spring  that  follows  the  motion  of  the 
spiral  spring,  so  that  the  pressure  exercised  by  compression  of  the 
cylinder  against  the  abdomen  is  registered  on  the  scale.  Sometimes 
two  or  three  smaller  cylinders  can  be  attached  to  the  lower  portion  of 
the  apparatus  if  it  is  desired  to  delineate  some  larger  or  smaller  painful 
area.  By  means  of  this  apparatus  Boas  discovered,  for  instance,  that 
round  ulcer  of  the  stomach  may  be  painful  if  a  pressure  of  from  ^  to 
1  kilo  (1  to  2  pounds)  is  exercised,  whereas  in  chronic  gastritis  4  to  5 
kilos  (9  to  11  pounds)  can  be  borne  without  pain. 

According  to  Boas,  pressure-points  on  the  spinal  column  are  par- 
ticularly important.     There  are  either  pressure-points  that  are  regularly 

1  Loc.  cit.,  p.  75. 
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distributed,  or  more  or  less  extended,  irregular,  painful  areas  on  both 
sides  of  the  spinal  column.  Such  conditions  are,  for  instance,  found  in 
neuroses  of  the  stomach  and  intestine.  Or  there  may  be  strictly  cir- 
cumscribed, unilateral  pressure-points,  as  in  gastric  ulcer  and  chole- 
lithiasis. In  ulcer,  according  to  Boas,  a  pressm-e-point  is  found  in 
over  one-third  of  the  cases  to  the  left  of  the  spinal  column,  very  near 
the  body  of  the  twelfth  thoracic  vertebra,  or  a  little  above  or  below  this 
bone.  In  cholelithiasis  the  painful  area  is  always  situated  in  the  region 
of  the  twelfth  thoracic  vertebra  or  more  to  the  right,  some  two  or  three 
fingers  away  from  the  bone.  According  to  my  own  experience,  the 
pressure-point  is  frequently  absent  in  ulcer,  so  that  no  conclusions  can 
be  di'awn  from  its  absence. 

If  palpation  reveals  the  presence  of  a  tumor,  its  position,  its  size,  its 
shape,  its  consistency,  its  painfulness,  and  its  motility  should  be  deter- 
mined. In  many  cases  the  most  careful  palpation  will  not  be  able  to 
determine  whether  the  tumor  belongs  to  the  stomach  or  to  some  other 
organ.  Inflation  of  the  stomach,  which  we  will  describe  later  on,  is  of 
paramount  importance  in  rendering  this  decision,  and  is  also  a  valuable 
means  of  determining  the  motility  or  non-motility  of  the  growth. 

I  wish  to  refer  briefly  to  two  other  points  that  may  lead  to  error. 
The  one  is  the  possibility  of  confounding  a  tiunor  of  the  stomach 
with  the  pancreas ;  normally,  this  organ  cannot  be  felt  through  the 
abdominal  walls,  but  if  the  abdominal  muscles  are  relaxed  and  thin  ;  if 
the  walls  of  the  stomach  are  thin  and  the  organ  is  empty — the  pancreas 
may  occasionally  be  felt  in  the  region  of  the  epigastrium  and  may  be 
mistaken  for  a  tumor.  This  can  happen  still  more  readily  if  the  stomach 
is  dislocated  downward  so  that  the  pancreas  is  exposed  over  a  large  area 
above  the  lesser  curv^ature  (see  case  described  below).  In  cases  of  this 
kind  inflation  of  the  stomach  will  frequently  reveal  that  the  tumor  does 
not  belong  to  the  stomach,  but  is  situated  above  the  lesser  curvature.  It 
has  been  known  for  a  long  time  that  in  thin  subjects  whose  stomach  is 
low  down  the  pancreas  can  be  felt  through  the  abdominal  walls  and 
can  simulate  a  tumor. 

The  second  point  has  been  emphasized  by  Ewald.^  There  is  a 
lymph-gland  situated  in  the  middle  of  the  greater  curvature  in  the  gastro- 
colic ligament.  In  inflammation  in  or  about  the  stomach  this  gland 
may  enlarge  and  become  palpable,  particularly  if  the  axis  of  the  stomach 
is  rotated  in  such  a  manner  that  the  greater  curvature  is  pressed  against 
the  abdominal  wall.  In  cases  of  this  kind  a  circumscribed,  small, 
motile  tumor  is  felt,  and  if  the  stomach  is  dilated,  it  will  be  found  that 
this  swelling  belongs  to  the  stomach.  Ewald  states  that  this  peculiar 
structure  has  frequently  complicated  the  diagnosis  and  led  to  the  formu- 
lation of  an  incorrect  diagnosis. 

While  it  is  true  that  a  swelling  of  this  kind  may  lead  us  to  suspect 

-carcinoma,  there  are  certain  points  that  will  help  us  avoid  this  error — 

namely,  the  peculiar  position  of  the  swelling,  which  does  not  correspond 

to  the  ordinary  seat  of  cancer ;  the  absence  of  all  other  symptoms  of 

^  Klinik  der  Verdauungskrankheiten,  1893,  third  edition. 
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carcinoma  ;  iiiHation  of  the  stomach,  which  will  show  that  this  tumor 
is  iKit  situated  in  auy  of  the  favorite  locations  of  careiiKima,  hut  in  the 
middle  of  the  greater  curvature,  and  other  signs.  Of  course,  it  will  he 
necessary  to  make  repeated  examination  and  to  consider  all  the  criteria 
of  the  case  in  order  to  avoid  diagnostic  errors. 

Finally,  we  wish  to  call  attention  to  the  fact  that  fecal  tumors,  par- 
ticularly if  they  are  situated  in  the  transverse  colon,  may  simulate 
neoplasms  of  the  stomach.  If  the  case  is  frequently  examined  and  the 
bowels  are  moved  by  a  laxative,  such  an  error  should  not  occur.  It 
should  also  be  remembered  that  although  carcinoma  of  the  pylorus  is 
the  most  frequent  form  of  gastric  cancer,  the  tumor  need  not  always  be 
in  the  same  place,  for  carcinoma  can  be  localized  in  other  portions  of 
the  stomach,  and  in  tumor  the  organ  is  usually  more  or  less  dislocated. 

Palpation  will  frequently  reveal  swelling  of  the  inguinal  or  supra- 
clavicular glands  on  the  left  side.  According  to  my  personal  experience, 
these  swellings  are  of  no  significance  in  the  diagnosis  of  cancer.  These 
glands  are  so  frequently  enlarged  in  many  other  diseases  that  the  symp- 
tom is  of  no  value  in  the  diagnosis  of  carcinoma,  and,  on  the  other 
hand,  swelling  of  the  supraclavicular  glands  of  the  left  side  is  so  fre- 
quently absent  in  carcinoma  that  the  symptom  is  altogether  valueless. 
A  positive  finding  might  be  of  some  value.  Occasionally  small  hernias 
in  the  region  of  the  epigastrium,  that  feel  like  subcutaneous  tumors,  may 
be  significant,  because  they  may  become  the  starting-point  of  a  number 
of  gastric  disturbances. 

[The  diagnostic  importance  of  Stiller's  sign,  the  presence  of  the 
floating  tenth  rib,  has  recently  attracted  considerable  attention.  A  very 
good  study  of  the  cjuestion  has  been  made  by  Walter  Zweig,^  who  tabu- 
lates 100  cases — 50  males  and  50  females.  Among  these  he  found  49 
cases  of  dyspepsia  nervosa.  There  were  39  cases  of  enteroptosis,  16  of 
gastric  atony,  27  cases  of  enteroptosis  without  atony,  4  cases  of  atony 
without  enteroptosis.  There  were  various  cases  associated  with  gastric 
conditions  of  more  or  less  importance.  It  has  been  generally  accepted 
that  in  individuals  having  a  floating  tenth  rib  enteroptosis  with  accom- 
panying atony  and  nervous  symptoms  is  relatively  common.  Beyond 
this  it  is  hardly  safe  to  go. — Ed.] 

Splashing". — Splashing  (succussion  sound)  is  heard  when  air  and 
liquid  are  shaken  together.  This  sound  can  never  be  elicited  in  an 
empty  stomach.  Splashing  of  the  stomach  is  no  pathologic  phenomenon 
per  se,  for  it  can  often  be  heard  in  a  normal  stomach.  It  is  only 
pathologic  if  it  is  heard  at  a  time  when  the  stomach  should  normally  be 
empty,  or  if  it  is  heard  over  an  area  that  is  abnormally  large  and  ex- 
tends beyond  the  normal  boundaries  of  the  stomach.  Occasionally  both 
these  abnormal  features  are  found  together. 

Splashing  is  elicited  by  tapping  the  abdominal  wall  in  the  region  of 
the  stomach.  The  movement  should  be  performed  rapidly,  not  too 
forcibly  ;  if  too  much  force  is  employed,  the  concussion  will  be  trans- 

^  Boas'  Arch.,  vol.  vii.,  Xo.  3. 
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mitted  to  the  stomach  from  neighbormg  organs,  and  in  this  manner 
simulate  enlargement  of  this  organ. 

Splashing  can  be  elicited  in  patients  with  healthy  stomachs  and  re- 
laxed abdominal  walls  after  they  have  taken  large  quantities  of  fluid. 
In  normal  subjects,  however,  these  sounds  will  never  be  heard  outside 
of  the  boundaries  of  the  stomach.  If  ectasy  exists,  it  may  be  heard  over 
very  large  areas.  The  boundaries  of  the  stomach  can  be  determined 
with  considerable  accuracy  by  tapping  first  from  above  downward  and 
then  laterally,  and  noting  where  the  splashing  stops. 

On  the  other  hand,  I  wish  particularly  to  emphasize  that  we  are  not 
justified  in  diagnosing  dilatation  of  the  stomach  or  an  abnormal  size  of 
the  organ  if  we  hear  splashing  below  the  umbilicus.  Kussmaul,  several 
years  ago,  called  attention  to  the  fact  that  enlargement  of  the  stomach 
can  be  diagnosed  only  under  these  conditions  if  dislocation  of  the  organ 
due  to  altogether  different  causes  can  be  excluded. 

Splashing  heard  at  a  time  when  the  stomach  should  be  empty  is  very 
important.  It  demonstrates  that  the  stomach  did  not  get  rid  of  its  con- 
tents overnight ;  in  other  words,  that  it  is  atonic  to  a  great  degree.  If 
splashing  is  heard  seven  hours  after  a  test-meal  or  a  few  hours  after  a 
test-breakfast,  this  indicates  motor  insufficiency  or  atony  of  the  stomach, 
even  though  the  splashing  is  not  heard  beyond  the  umbilical  line.  If 
splashing  is  heard  after  the  ingestion  of  small  quantities  of  fluid  (50 
to  100  c.c. — 1|  to  3  fl.  oz.),  this  may  be  considered  another  symptom  of 
gastric  atony.  This  sign  is,  however,  not  absolutely  diagnostic  of  mechan- 
ical dilatation  with  reduction  of  the  motor  powers  of  the  stomach-walls. 

We  see,  therefore,  that  the  presence  of  splashing  in  abnormal 
locations  determines  dilatation  of  the  stomach,  and  the  appearance 
of  splashing  at  an  abnormal  time  determines  atony  or  motor  in- 
sufficiency of  the  stomach.  Splashing  in  itself  demonstrates  nothing 
more  than  that  air  and  fluid  are  present  at  the  same  time.  It  is  patho- 
logic only  when  it  is  present  in  abnormal  locations  or  at  the  wrong 
time. 

It  is  easy  to  differentiate  it  from  gurgling  and  other  sounds  that  are 
generated  only  when  the  stomach  contains  air  and  no  water  or  very 
little  water.  They  are  caused  by  the  tension  and  the  relaxation  of  the 
epigastrium  following  the  peculiar  manipulations  described  above  (Kuss- 
maul).^ Splashing  can  be  heard  only  if  the  stomach  is  full  or  partly  so, 
and  others  sounds  only  when  it  is  empty — that  is,  principally  in  the 
morning.  It  is  almost  impossible  to  elicit  splashing  in  any  other  than 
the  dorsal  position  or  by  shaking  the  whole  body  when  the  patient  is 
standing  up.  The  other  sounds  may  be  elicited  by  the  pressure  of  the 
fingers  when  the  patient  is  lying  down,  but  the  patient  is  also  enabled 
to  produce  them  himself  when  he  is  standing  up.  It  seems  impossible, 
therefore,  to  confound  the  two  sounds.  It  should  also  be  an  easy 
matter  to  recognize  splashing  that  is  caused  in  the  colon. 

Gastrodiaphany,  or  Electric  Transillumination   of  the 

'  "Die  peristaltische  Unruhe  des  Magens, "  Volkmann's  Samml.  klin.  Vorirdge, 
1880,  No.  181. 
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Stomach. — The  object  of  gastrodiaphany  is  to  make  the  outlines  and 
the  form  of  the  stomach  visible  to  the  eye  by  electric  transillumination. 
The  method  is  comparatively  complicated,  and  there  are  a  number  of 
other  simpler  methods  of  determining  the  size  and  position  of  the 
stomach.  For  these  reasons  gastrodiaphany  is  nut  universally  em- 
ph)ved.  The  method  essentially  consists  in  introducing  an  intensely 
stroncf  electric  lisjht  into  the  stomach,  so  that  the  boundaries  of  the 
organ  become  visible  through  the  abdominal  walls. 

Milliot '  was  the  first  to  use  electric  light  for  purposes  of  transillu- 
mination. As  early  as  1867  he  performed  experiments  of  this  kind  on 
the  stomachs  of  cadavers  and  animals.  Einhorn-  in  1889  for  the  first 
time  performed  this  operation  in  a  human  being.  Heryng  and  E,eich- 
mann  ^  reported  a  series  of  exhaustive  experiments  in  this  direction  that 
they  carried  out  in  1892.  Their  apparatus  consisted  of  a  soft  stomach- 
tube,  at  the  lower  end  of  which  an  Edison  incandescent  lamp  was 
attached.  At  the  upper  end  of  the  tube  two  screws  are  attached  for 
the  wires.  In  order  to  increase  the  intensity  of  the  light  the  lamp  is 
covered  with  a  glass  reflector,  and  a  stream  of  water  is  allowed  to  flow 
around  it  in  order  to  prevent  burning. 

According  to  these  authors,  it  is  necessary  that  the  patient  should 
be  accustomed  to  the  stomach-tube,  because  otherwise  gagging  and 
vomiting  will  interfere  with  the  test. 

Hervno;  and  Reichmann  recommend  fillinon  the  stomach  with  water 
(500  to  2000  c.c. — 1  pint  to  2  quarts)  and  placing  the  patient  in  the 
erect  position,  because  if  the  stomach  is  empty,  only  that  portion  is 
illuminated  that  is  situated  directly  above  the  lamp.  If  food  or  air 
is  present  in  the  stomach,  the  results  are  also  unsatisfactory.  If  the 
light  is  introduced,  a  bright  luminous  area  ^nll  be  seen  on  the  anterior 
abdominal  wall,  corresponding  in  outline  and  ^^ositiou  to  the  upper  and 
lateral  boundaries  of  the  stomach. 

According  to  the  experiments  of  Heryng  and  Reichmann,  the  results 
of  this  method  coincide  with  those  of  percussion.  One  advantage  of 
transillumination  is  the  possibility  of  determining  the  upper  boundary 
of  the  stomach,  whereas  percussion  frequently  fails  in  determining  the 
difference  between  stomach  and  intestinal  sounds. 

Heryng  and  Reichmann,  basing  their  contention  on  their  experi- 
ments, claim  that  transUlumiuation  of  the  stomach  is  a  method  that 
is  serviceable  in  certain  cases  for  determining  the  position  and  the  out- 
line of  the  stomach  and  the  liver. 

Einhorn  *  has  also  published  a  report  on  the  result  of  his  exjjeri- 
ments  vd\h  transillumination  since  1889.  His  method  is  somewhat 
different  from  the  above.  He  lets  the  patient  drink  one  or  two  glasses 
of  water  on  an  empty  stomach,  introduces  the  lamp,  and  examines  in  a 
dark  room  ;  the  patient  is  allowed  to  lie  down  or  to  stand  up.  Her^Tig 
and  Reichmann,  on  the  other  hand,  recommend  the  erect  position. 

1  Milliot,  Paris,  1867  ;  Schmidfs  Jahrbiicher,  ISTo.  136.  p.  143. 

'^  Xew-Yorker  med.   Wochenschr.,  1889.  ^  Th&rapeut.  Monatsh.,  1892. 

*  Berlin,  klin.   Wochenschr.,  1892,  No.  51. 
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Einhorn  uses  and  recommends  transillumination  chiefly  in  the  diag- 
nosis of  dilatation  of  the  stomach.  He  claims  one  advantage  for  this 
method  that  inflation  of  the  stomach  with  air  or  filling  the  organ  with 
water  does  not  possess — namely,  that  the  organ  is  seen  in  its  natural 
position,  as  the  small  quantity  of  water  (one  to  two  glasses)  does  not 
distend  the  stomach.  In  inflation  and  filling  with  water,  on  the  other 
hand,  the  organ  is  stretched  and  not  seen  in  its  natural  state. 

Einhorn  recommends  transillumination  particularly  for  the  differ- 
ential diagnosis  of  gastric  dilatation  and  gastroptosis ;  the  two  are  dif- 
ferentiated by  the  small  luminous  area  seen  in  gastroptosis  as 'Opposed 
to  the  large  surface  that  is  illuminated  in  dilatation.  In  gastroptosis, 
furthermore,  the  luminous  area  is  situated  low  down,  and  extends  about 
from  the  umbilicus  to  the  region  of  the  symphysis  pubis. 

Einhorn  mentions  one  case  in  which  it  was  impossible  to  perform 
transillumination  of  the  stomach,  because  apparently  the  walls  of  the 
stomach  were  no  longer  translucent.  He  is  inclined  to  interpret  this 
case  as  signifying  thickening  of  the  anterior  stomach-wall. 

Einhorn  considers  the  chief  advantages  of  transillumination  to 
consist  in  a  rapid  diagnosis  of  dilatation,  a  positive  determination  of 
gastroptosis,  and  a  recognition  of  tumors  or  thickening  of  the  anterior 
wall  in  cases  wherever  transillumination  does  not  succeed. 

Kuttner  and  Jacobson,^  under  the  direction  of  Ewald,  have  published 
some  very  thorough  and  exhaustive  experiments  on  transillumination. 
These  experiments  are  particularly  important,  first,  because  they  were 
carried  on  in  a  great  many  cases  ;  second,  because  they  were  in  part  con- 
trolled by  postmortem  examinations.  They  used  Einhorn's  apparatus 
without  the  water-cooling  arrangement.  They  claim  that  circulation 
of  water  is  not  necessary,  as  Heryng  and  Reichmann  state,  and  that  the 
stomach  is  never  heated  too  much.  They  also  state,  in  contradistinction 
to  the  above-named  authors,  that  the  introduction  of  a  diaphanoscope  is 
not  more  difficult  than  that  of  the  ordinary  stomach-tube.  The  exam- 
ination can  be  carried  on  with  the  patient  in  the  erect  or  the  recumbent 
position.  A  dark  room  is  not  necessary,  but  preferable.  Transillumi- 
nation is  best  performed  when  the  stomach  is  empty ;  if  the  viscus  is 
filled  with  food,  no  picture  is  obtained,  so  that  it  is  necessary  to  remove 
all  coarse  particles. 

In  order  to  obtain  very  distinct  pictures  it  is  well  to  fill  the  stomach 
with  ^  to  1|^  quarts  of  water.  In  order  to  do  away  with  the  prelimi- 
nary passage  of  the  stomach-tube  for  the  purpose  of  introducing  this 
quantity  of  water,  Kuttner  and  Jacobson  have  attached  a  special  tube 
to  Einhorn's  gastrodiaphane,  the  opening  of  which  is  situated  at  the 
lower  end  of  the  tube,  above  the  lamp. 

At  first  they  used  a  gastrodiaphane  with  two  tubes,  one  to  allow  the 
water  to  flow  in,  the  other  one  to  allow  it  to  flow  out ;  later  they  used 
an  instrument  with  only  one  tube.  The  construction  of  the  instrument 
will  be  understood  from  Fig.  1. 

The  illumination   of  the  surface  of  the  anterior  abdominal  wall, 

^Berlin,  klin.  Wochenschr.,  1893,  Nos.  39,  40. 
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according  to  these  authors,  corresponds  not  only  to  the  stomach,  l)ut  to 
portions  of  the  intestine  that  are  filled  with  air  and  are  adjacent  to  the 
stomach,  as  these  parts  allow  a  certain  portion  of  the  light  to  shine 
through.  The  picture  is  obscured  \\\  part  by  those  portions  of  the  liver 
that  are  situated  over  the  stomach,  by  tumors  in  the  anterior  abdominal 
wall,  and  by  coils  of  intestine  filled  with  fecal  matter  that  are  situated 
in  front  of  the  stomach. 

If  the  stomach  is  in  a  normal  position,  the  luminous  area  is  cut  oiF 
sharply  by  the  lower  margin  of  the  liver,  so  that  we  are  enabled  to 
determine  only  the  lower  and  lateral  boundaries  of  the  stomach.  For 
this  reason  ga'strodiaphany  alone  will  never  enable  us  to  make  a  diag- 
nosis of  orastrectasv. 

In  gastroptosis  all  this  is  different,  because  a  large  portion  of  the 
organ  is'  situated  close  to  the  anterior  abdominal  wall  and  is  not  covered 
by  any  other  organ,  and  because  the  whole  organ  is  dislocated  down- 
ward.' In  cases  of  this  kind  transillumination  yields  very  characteristic 
pictures,  because  it  is  often  possible  to  determine  the  upper  boundary 


Fig.  1.— Gastrodiaphane. 


of  the  stomach.  In  addition,  the  stomach  is  no  longer  in  contact  with 
the  diaphragm,  so  that  the  luminous  figure  is  not  changed  with  each 
respiratorv  movement.  In  dilatation  the  conditions  are  not  so  favor- 
able, because  the  upper  part  of  the  stomach  remams  in  its  normal  posi- 
tion, and  is,  therefore,  not  translucent,  and  at  the  same  tune  the  organ 
remains  in  contact  with  the  diaphragm,  so  that  the  figure  moves  with 
each  respiratory  effort.  If,  therefore,  the  lower  boundary  of  the  lumi- 
nous area  moves  up  and  down  with  respiration,  it  can  be  said  that  the 
lesser  curvature  is  in  its  normal  place,  and  if  the  picture  appears 
below  the  umbilicus  (in  case  transillumination  of  the  intestine  can  be 
excluded),  that  the  greater  curvature  is  situated  too  low  down ;  the 
combination  of  these  two  findings  will  lead  to  the  diagnosis  of  gastrec- 
tasy.  If  the  stomach  is  placed  vertically  or  is  distorted,  the  illuniinated 
area  may  be  lower  down ;  at  the  same  time  it  will  not  move  with  res- 
piration, because  the  lesser  curvature  is  more  or  less  removed  from  the 
diaphragm. 

Tumors  of  a  certain  thickness  will,  of  course,  not  allow  any  light  to 
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pass,  so  that  gastrodiaphany  may,  under  certain  conditions,  aid  in  the 
diagnosis  of  tumors,  sometimes  even  at  a  time  when  neoplasms  could 
not  be  recognized  by  any  other  method  of  examination.  The  author 
has  seen  this  in  a  number  of  cases.  Here  examination  with  transillu- 
mination of  the  stomach  will  yield  a  negative  result  in  case  the  tumor 
is  thick  enough. 

According  to  Kuttner  and  Jacobson,  transillumination  is  a  valuable 
method  for  differentiating  gastrectasy  and  gastroptosis.  The  diagnosis 
of  tumors  is  also  rendered  easier. 

Meltzing^  has  recently  published  a  most  exhaustive  report.  This 
author  performed  a  number  of  experiments  on  healthy  subjects,  and 
arrived  at  the  conclusion  that  the  empty  stomach  occupies  a  much 
larger  portion  of  the  epigastric  region  than  is  indicated  by  percussion, 
inflation,  etc. 

Meltzing  interprets  the  uncertain  results  of  percussion  to  signify 
that  this  method  of  examination  reveals  only  the  outlines  of  that  part 
of  the  stomach  that  is  in  direct  contact  with  the  anterior  abdominal 
wall.  The  greater  curvature,  however,  is  not  in  contact  with  these 
walls,  but  is  removed  from  them,  and  its  position  can  consequently  not 
be  determined  by  percussion.  The  same,  he  says,  applies  to  the  stom- 
ach after  it  is  distended  with  air  or  gas  or  filled  with  water. 

He  also  contradicts  Kuttner  and  Jacobson,  who  claim  that  trans- 
illumination permits  a  differential  diagnosis  between  gastroptosis  and 
ectasy  in  the  sense  that  respiratory  motility  of  the  luminous  area  is 
absent  in  gastroptosis  and  present  in  gastrectasis.  Meltzing  has  shown 
that  the  respiratory  movements  of  the  abdominal  organs  are  not  de- 
pendent on  their  direct  contact  with  the  diaphragm,  but  that  the  most 
important  factor  in  that  respect  is  the  position  of  the  patient.  In  the 
dorsal  position  respiratory  motility  is  pronounced ;  in  the  erect  position 
it  is  very  slight.  Meltzing  does  not  believe  that  a  differential  diag- 
nosis between  gastrectasy  and  gastroptosis  can  be  made  from  the  pres- 
ence or  absence  of  respiratory  motility  of  the  luminous  area,  as  stated 
by  Kuttner  and  Jacobson. 

Meltzing  performed  his  experiments  partly  when  the  stomach  was 
empty,  partly  when  it  was  filled  -^dth  water.  He  determined  the  boun- 
daries of  the  organ  by  moving  the  lamp,  and  this  seems  a  good  sugges- 
tion. A  comparison  of  the  outlines  of  the  filled  organ  with  those  of 
the  empty  one  will  show  that  those  portions  of  the  stomach  that  are 
situated  in  the  median  line  or  to  the  right  of  it  show  greatest  variations 
if  the  organ  is  filled  to  different  degrees  (compare  Fig.  2  of  Meltzing' s, 
which  indicates  the  average). 

Whereas  the  results  obtained  by  Meltzing  seem  to  overthrow  some 
of  our  preconceived  ideas  in  regard  to  the  size  and  the  position  of  the 
stomach,  they  cannot  refute  our  general  ideas  and  conclusions.  Even 
though  percussion  and  inflation  do  not  reveal  the  position  of  the  lowest 
portion  of  the  stomach,  and  even  though  the  pictures  obtained  are  too 
small,  this  does  not  alter  our  deductions,  because  the  pictures  obtained 

^  Zeitschr.  f.  klin.  Med.,  vol.  xsvii.,  pt.  iii.,  iv. 
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ill  ectiisy  are  also  too  small.  The  absolute  measurements  may  be 
wrong,  but  the  relative  pro})ortions  are  the  same,  because  the  error  is 
the  same  in  both  cases,  aud  consists  in  not  determining  the  position  of 
those  portions  of  the  stomach  that  are  not  in  contact  with  the  abdom- 
inal walls. 

Meltzing  fornudates  one  other  conclusion  that  is  interesting — namely, 
that  gastrectasy  can  never  be  diagnosed  by  transillumination  alone, 
because  a  perfectly  normal  stomach  may  show  similar  boundaries. 

My  opinion  is  that  although  gastrodiaphany  has  given  us  so  many 
interesting  results,  there  is  little  prospect  of  its  being  universally  em- 
ployed. From  a  scientific  point  of  view  the  procedure  is  unquestiona- 
bly valuable  ;  practically  we  can 
get  along  very  well  without  it. 
As  long  as  this  method  remains 
as  complicated  as  it  is  and  the 
appliances  needed  are  so  numer- 
ous and  bulky ;  as  long  as  the 
results  obtained  from  this  method 
are  so  uncertain  and  unpractical 
— we  can  hardly  expect  that  the 
method  will  be  generally  em- 
ployed. In  those  cases  where 
the  diagnosis  must  be  made  at  the 
bedside  we  can  get  along  without 
this  method.  Again,  it  must  be 
remembered  that  gastrodiaphany 
frequently  furnishes  a  very  incom- 
plete picture  of  the  outlines  of  the 
stomach,  and  at  times  gives  abso- 
lutely negative  results.  Features  that  will  prevent  the  universal  appli- 
cation of  this  method  in  practice  are  the  expense  of  the  apparatus,  the 
necessity  of  having  an  assistant,  and  still  other  factors.  It  will  usually 
be  possible  to  make  a  differential  diagnosis  between  a  gastrectasy  and 
gastroptosis  by  some  simpler  method.  Those  cases  in  which  the  diag- 
nosis of  a  tumor  can  be  made  by  transillumination  before  its  presence 
is  revealed  by  other  methods  are  very  rare,  and  in  cases  of  this  kind, 
moreover,  the  picture  obtained  by  transillumination  is  capable  of  various 
interpretations . 

[Bade  ^  found  that  the  inflated  stomach  was  much  more  permeable  to 
the  Roentgen  rays,  and  that  by  inflating  with  air  or  COg,  a  skiagraph  of 
the  stomach  could  be  obtained. 

The  rc-ray  method  has  been  further  utilized  in  studying  the  move- 
ments of  the  stomach  by  observing  the  shadows  produced  by  bismuth, 
mixed  with  the  ingesta,  or  made  into  small  pellets  with  masses  of  soft 
bread.  Some  very  interesting  studies  in  this  direction  were  made  by 
AV.   B.   Cannon.-     The    same    observer   has    recently  published    some 

^  Deutsch.  77ied.   Wochenschr.,  No.  38. 

^  Jour.  Boston  Soc.  Med.  Sciences,  Feb.  15,  1898. 


Fig.  2. —  "—  Transillumination  picture  of  the 
normal  stomach  when  empty.  Transillumi- 
nation picture  of  the  normal  stomach  when  full. 
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equally  interesting  results  from  his  studies  of  intestinal  peristalsis. — 
Ed.] 

Gastroscopy. — In  contradistinction  to  gastrodiaphany,  gastros- 
copy  aims  to  illuminate  the  interior  of  the  stomach  and  to  make  it 
visible  to  the  eye  of  the  observer.  Mikulicz  ^  has  done  some  very 
creditable  work  in  introducing  gastroscopy  and  in  making  it  practical. 
Mikulicz's  gastroscope  consists  of  a  thick,  stiif  metal  tube  22  inches  long 
and  -^  inch  thick,  composed  of  three  tubes — one  for  the  wires,  another 
for  water,  and  the  third  for  inflation  with  air.  At  the  gastric  end  of 
the  tube  an  electric  lamp  is  attached.  The  picture  of  the  portion  of  the 
mucosa  that  is  illuminated  is  reflected  through  several  prisms.  The 
apparatus  is  connected  with  a  bellows,  so  that  the  stomach  can  be  dis- 
tended or  inflated.  The  water-tube  is  intended  to  allow  the  circulation 
of  water  in  order  to  prevent  heating  of  the  gastric  mucosa. 

Mikulicz  has  demonstrated  that  this  apparatus  yields  positive  results. 
In  a  number  of  cases  he  succeeded  in  diagnosing  carciuomata  and  ulcers 
by  this  method.  It  would  lead  us  too  far  to  describe  the  details  of  the 
gastroscopic  pictures  observed.  However  interesting  the  results  obtained 
by  Mikulicz  with  this  instrument,  the  method  will  not  be  universally 
employed,  owing  to  the  great  technical  difficulties  of  executing  it.  The 
manipulations  are  difficult,  disagreeable  to  the  patient,  and  the  appa- 
ratus is  very  expensive.  We  can  hardly  expect  that  this  method  will  be 
more  generally  employed  until  the  apparatus  has  been  simplified. 

Percussion  of  the  Stomach. — Percussion  of  the  stomach  can 
determine  the  size,  the  boundaries,  the  tension,  and  the  character  of  the 
contents  of  the  stomach.  As  a  rule,  however,  it  is  impossible  to  deter- 
mine all  these  factors.  The  determination  of  the  size  and  the  extent 
of  the  stomach  is  a  very  difficult  matter ;  this  is  due  to  the  fact  that 
much  will  depend  on  the  amount  of  material  contained  in  the  stomach, 
and  that  the  stomach  is  never  completely  in  contact  with  the  anterior 
abdominal  wall  if  it  is  distended.  As  a  rule,  in  this  condition  it  is 
covered  by  other  organs.  Finally,  percussion  is  rendered  difficult 
because  the  stomach  is  in  contact  with  other  organs  that  contain  air. 
The  stomach  can  be  differentiated  from  other  portions  of  the  intestines 
only  by  percussion  where  two  adjacent  parts  have  different  contents, 
so  that  they  give  a  different  sound.  Quite  frequently  it  is  altogether 
impossible  to  determine  the  boundaries  of  the  stomach  by  percussion, 
even  if  the  plessimeter  is  used. 

The  percussion-sound  over  the  stomach  will  vary  according  to  the 
contents  of  the  organ — ^that  is,  whether  it  is  empty,  filled  with  air,  or 
contains  more  or  less  food.  Much  will  depend  on  the  time  of  examina- 
tion— that  is,  whether  the  stomach  is  empty  or  full  or  contains  air ;  or 
on  the  position  of  the  patient — that  is,  whether  he  is  standing  up  or 
lying  down.  In  order  to  obtain  any  results  whatever  from  percussion, 
the  stomach  should  contain  some  air.  If  the  stomach  is  empty,  a 
tympanitic  or  a  loud  sound  ^^dll  be  elicited  in  the  epigastric  region 
below  the  liver,  and  heart-dulness,  and  underneath  the  lower  margin  of 
1  Wien.  med.   Wochenschr.,  vol.  xsxiii.,  p.  748. 
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the  left  lung.  This  sound  is  not  produced  by  the  stomach,  but  by  the 
colon,  whifli  is  filled  with  air,  for  in  health  the  stomach,  when  it  is  empty, 
is  contracted  and  is  hidden  away  in  tlic  left  concavity  of  the  diaphragm, 
so  that  it  is  nowhere  in  contact  with  the  anterior  thoracic  wall,  and  is 
altogether  out  of  reach  of  percussion  (Dehio).' 

Owing  to  this  contraction  of  the  stomach  a  space  is  created  in  the 
epigastric  region  between  tlie  liver,  the  spleen,  and  the  anterior  abdomi- 
nal wall  that  must  be  filled  by  some  other  abdominal  organ.  As  a  rule, 
the  transverse  colon  and  the  left  colic  flexure  move  in  here.  Dehio 
determined,  by  examinations  of  cadaver  and  of  living  subjects,  that  the 
stomach,  when  it  is  empty,  never  contains  a  sufficient  quantity  of  gas  to 
cause  its  distention  to  such  a  degree  that  it  touches  the  anterior  abdomi- 
nal walls.  His  findings  are  corroborated  by  the  anatomic  investigations 
of  Luschka  and  Braune.  It  is  not  immaterial,  therefore,  at  Avhat  time 
percussion  of  the  stomach  is  performed.  The  whole  extent  of  the  organ 
can  never  be  determined  by  percussion,  but  only  the  boundaries  of  that 
portion  that  is  in  direct  contact  with  the  anterior  abdominal  or  thoracic 
walls  and  is  not  covered  by  other  organs. 

That  portion  of  the  stomach,  the  position  of  which  is  particularly 
interesting, — namely,  the  lo^ver  boundary,  the  greater  curvature, — is  not 
in  contact  with  the  anterior  abdominal  wall,  and  it  is  curved  in  such  a 
manner  that  it  can  never  be  determined  by  percussion.  In  percussing 
the  stomach  we  usually  attempt  to  determine  four  boundaries — the 
upper,  the  lower,  the  right,  and  the  left.  From  a  practical  point  of 
view  the  determination  of  the  lower  boundary  is  the  most  important, 
because  we  aim  chiefly  to  determine  the  size  or  the  extent  of  the  organ 
by  percussion,  and  the  enlarged  organ  principally  extends  downward. 
At  the  same  time  we  are  not  justified  in  diagnosing  an  abnormal  disten- 
tion of  the  organ  when  we  find  the  greater  curvature,  or,  better,  the 
lower  boundar}^  of  the  stomach,  low  dowru  The  determination  of  one 
boundary  is  of  no  value  whatever  in  pathologic  cases.  Simple  disloca- 
tion of  the  stomach  downward,  gastroptosis,  and  a  vertical  position  of 
the  stomach  may  cause  the  lower  boundary  of  the  stomach  to  be  found 
low  down,  and  at  the  same  time  the  organ  will  not  be  enlarged. 

According  to  the  exact  investigations  of  Pacanowsky,'  Avho  examined 
81  healthy  subjects  and  patients  who  were  afflicted  with  stomach-disease, 
the  upper  boundary  of  the  stomach  is  usually  situated  as  follows  :  in 
the  left  parasternal  line,  at  the  lower  margin  of  the  fifth  rib  or  in  the 
fifth  intercostal  space,  rarely  one  intercostal  space  higher  or  lower ;  in 
the  left  mammary  line,  in  the  fifth  intercostal  space  to  the  sixth  rib ;  in 
the  anterior  left  axillary  line,  at  the  lower  margin  of  the  seventh  or  on 
the  eighth  rib,  rarely  below  the  sixth  rib.  He  examined  his  cases  in 
the  dorsal  position  Mobile  the  stomach  was  empty  or  two  or  three  hours 
after  the  principal  meal. 

The  right  boimdary  of  the  stomach  can  be  determined  only  in  its 
upper  portion.    It  is  situated  about  2  inches  from  the  median  line.    The 

1  Verhandl.  d.  VU.  Cong.  f.  innere  Med.,  1888. 
^  Deutsch.  Arch.f.  klin.  Med.,  vol.  xl. 
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left  boundary,  according  to  Pacanowskv,  cannot  be  determined  through- 
out its  whole  extent ;  the  point  that  can  be  determined  with  the  greatest 
certainty  is  the  poiut  of  junction  between  the  upper  and  the  left  boundary 
of  the  organ,  as  this  point  is  situated  at  the  uttermost  margin  of  tym- 
panitic stomach-sound  to  the  left,  in  the  anterior  axillary  line,  somewhat 
below  the  seventh  or  on  the  eighth  rib. 

The  lower  boundary  of  the  stomach,  as  we  have  said,  is  that  most 
important.  It  is  not  always  possible,  by  percussion  in  normal  subjects, 
to  determine  this  boundary.  In  order  best  to  do  this,  it  is  well  to  per- 
cuss gently  in  the  dorsal  position  in  order  to  differentiate  the  colon  from 
the  stomach.  The  result  obtained  is  then  controlled  by  causing  the 
patient  to  stand  up,  and  finding  the  beginning  of  any  dulness  that  may 
be  present.  This,  of  course,  is  possible  only  when  the  stomach  is  not 
empty.  According  to  the  examinations  of  Pacanowsky,  this  lower 
boundary  is  found  in  the  left  parasternal  line — in  men  some  3  to  5  cm. 
(1.18  to  2  in.);  in  women  some  4  to  7  cm.  (1.57  to  2.75  in.),  above 
the  umbilicus.  The  greatest  height  of  the  stomach  found  in  man  is 
from  11  to  14  cm.  (4.3  to  5.5  in.) ;  in  women,  usually  10  cm.  (4  in.). 
The  percussion-sound  over  the  colon  rarely  ec[uals  that  over  the  stomach, 
and  a  lighter  sound  is  usually  heard  over  the  colon  when  the  patient  is 
lying  on  his  back. 

Pacanowsky  recommends  the  introduction  of  small  quantities  of  car- 
bonic acid  into  the  stomach  in  order  to  control  the  sound,  and  to  differ- 
entiate the  tympanitic  sound  of  the  stomach  from  that  of  the  intestine. 
The  small  quantity  of  carbonic  acid  gas  that  Pacanowsky  introduces 
does  not  change  the  boundaries  of  the  stomach ;  even  the  lower  bound- 
ary of  the  stomach  remains  at  the  same  height.  The  lower  boundary 
of  the  stomach  is  usually  found  3  to  6  cm.  (1.18  to  2.36  in.)  above 
the  umbilicus,  rarely  lower  do\\m,  so  that  those  cases  in  which  the 
lower  boundary  of  the  stomach  is  below  the  navel  must  be  considered 
pathologic. 

Martins^  and  Meltzing,^  from  their  investigations  with  diaphanoscopy, 
state  that  the  lower  boundary  of  the  stomach  is  normally  lower  down 
than  is  usually  assumed,  and  that  the  outline  presented  by  trans- 
illumination is  different  from  that  delineated  by  percussion.  They 
claim  that  the  stomach,  when  empts',  reaches  as  far  as  the  umbilicus, 
and  when  it  is  filled,  still  further  down.  According  to  iSIartius,  the 
lowest  point  of  the  stomach  boundary  can  be  found  on  a  line  dra^^Ti 
between  the  two  highest  points  of  the  crests  of  the  ilia.  In  the  erect 
position  this  boundary  is  moved  3  to  4  cm.  (1.18  to  1.57  in.)  downward. 

We  do  not  know  as  yet  to  what  extent  these  results  will  modify  our 
views  on  the  size  and  the  position  of  the  stomach.  We  have  already 
called  attention  to  the  fact  that  percussion  yields  figures  that  are  too 
small,  because  percussion  can  determine  the  extent  only  of  those  por- 
tions of  the  stomach  that  are  in  direct  contact  with  the  abdominal  wall, 
and  never  the  extent  of  the  whole  organ.     For  this  reason  all  measure- 

^  Verhandl.  d.  66.  Naturforscherversamml. ;  see  also  an  abstract  in  Munch,  med^ 
Wockensehr.,  1894,  No.  41.  ^  Zeitschr.  f.  klin.  Med..,  vol.  xxvii.,  Nos.  3,  4. 
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ments  ul)taint'(l  l)v  this  method  are  too  restricted.  At  the  same  time  the 
vahies  obtained  h\  percussion  are  useful,  inasmuch  as  they  give  correct 
relative  measurements,  even  though  the  absolute  measurements  are  not 
correct. 

The  determination  of  the  size  of  the  stomach  per  se  is  devoid  of 
much  value;  a  determination  of  its  motor  powers  is  much  more  impor- 
tant from  a  practical  point  of  view. 

It  will  be  seen  that  the  determination  of  the  size  of  the  stomach  by 
percussion  is  frequently  difficult ;  for  this  reason  other  methods  have 
been  sought  to  determine  the  outline  and  the  shape  of  the  organ.  It 
was  particularly  important  to  determine  the  exact  boundaries  and  shape 
of  the  stomach  in  cases  where  the  organ  was  dilated,  and  wherever  it  was 
necessary  to  diiferentiate  dilatation  from  an  abnormal  position  of  the 
undilated  viscus.  We  will  discuss  the  dilfereut  methods  that  have  been 
evolved  for  this  purpose  in  the  following  chapters. 

Artificial  Inflation  of  the  Stomach  with  Carbonic  Acid 
Gas. — Frerichs,  in  Germany,  was  the  first  to  describe  methods  for 
inflating  the  stomach  with  carbonic  acid  gas  for  the  purpose  of  deter- 
mining its  form  and  extent  more  exactly  by  percussion.  Samuel  Fen- 
wick  ^  was  the  first  to  employ  this  method  in  England.  The  latter,  in 
1868,  advised  examination  of  the  stomach  before  eating,  and  again 
when  the  organ  was  dilated,  in  order  to  avoid  confusion  between  the 
stomach  and  the  colon  on  percussion.  He  produced  the  dilatation  by 
giving  the  patient  some  soda-water  or  an  eifervescent  powder.  Wag- 
ner,^ in  1869,  reports  some  similar  experiments  on  inflation  of  the 
stomach  with  carbonic  acid  from  Mannkoppf 's  clinic.  The  dose  he 
gave  was  small  as  compared  to  the  doses  we  give  to-day,  as  he  admin- 
istered only  a  pinch  of  tartaric  acid  and  of  bicarbonate  of  soda.  He 
also  recommended  another  similar  procedure — namely,  the  drinking  of 
a  glass  of  artificial  soda-water. 

Wagner,  as  well  as  Fenwick,  desired  merely  to  determine  the  bound- 
aries of  the  stomach  more  accurately  by  percussion,  so  that  these  small 
doses  were  sufficient.  According  to  Wagner,  this  artificial  distention 
of  the  stomach  with  carbonic  acid  gas  causes  the  creation  of  a  column 
of  gas  of  a  greater  diameter  than  is  ever  found  in  any  other  portion  of 
the  intestinal  canal,  and  the  tympanitic  sound  over  the  whole  extent  of 
the  organ  becomes  more  tympanitic  than  over  any  other  portion  of  the 
intestinal  tract. 

Even  of  late  years  Boas  has  recommended  small  doses  of  from  1  to 
2  grams  of  tartaric  acid  and  of  sodium  bicarbonate.  I  am  in  the  habit, 
as  I  will  show  presently,  of  employing  much  larger  doses.  Von 
Ziemssen  ^  and  Ebstein  ^  do  the  same.  I  usually  administer  a  teaspoon- 
ful  of  bicarbonate  of  soda  and  a  little  less  tartaric  acid ;  each  salt  is 
dissolved  in  about  half  a  glass  of  water.  The  tartaric  acid  solution  is 
taken  first,  and  then  the  soda  solution.     We  use  large  doses  because  we 

^  The  Morbid  States  of  the  Stomach  and  Duodenum,  London,  1868. 

2  Inaug.-Diss..  Marburg:.  1869.  '  Klin.  Vortrdge,  1888,  No.  12. 

*  Volkmann's  Samml.  klin.   Vortrage,  1878,  No.  1.5.5. 
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do  not  simply  wish  to  make  the  outlines  of  the  stomach  more  distinct 
for  percussion,  but  because  we  wish  to  make  the  outlines  of  the  organ 
both  visible  and  palpable.  Before  inilation  it  is  necessary,  of  course, 
to  examine  the  stomach  for  tumors.  In  case  they  are  present  the  clin- 
ician should  determine  exactly  how  they  are  situated  and  what  their 
consistency  is. 

In  many  cases  the  stomach  will  be  seen  to  protrude  immediately 
after  the  administration  of  the  effervescent  powder.  The  large  curva- 
ture in  part  becomes  clearly  visible,  whereas  the  lesser  one  is  not  so 
distinct  or  remains  altogether  hidden.  Even  though  the  dilatation  of 
the  organ  be  not  great  enough  to  make  its  outlines  visible,  palpation 
may  frequently  reveal  the  upper  and  lateral  boundaries.  Naturally, 
percussion  of  the  organ  is  rendered  more  exact  by  this  procedure,  as  the 
area  of  tympanitic  sounds  corresponds  to  the  boundaries  of  the  stomach. 

In  case  tumors  are  found  before  inflation  is  performed  it  is  important 
to  determine  their  position  after  inflation.  In  many  cases  this  double 
examination  will  show  whether  the  tumors  are  connected  with  the 
stomach  or  not,  or  whether  they  are  motile  or  fixed.  When  inflation  is 
performed,  the  stomach  is  not  only  distended,  but  also  rotated  around 
its  longitudinal  axis.  In  this  manner  it  may  happen  that  tumors  that 
are  situated  to  the  right  and  on  a  level  with  the  umbilicus  when  the 
stomach  is  empty,  move  upward  and  to  the  right,  toward  the  anterior 
costal  arch,  when  the  organ  is  inflated.  This  will  determine  their  con- 
nection with  the  stomach,  particularly  as  it  is  often  possible  to  see  and 
to  feel  a  direct  connection  between  the  tumor  and  the  stomach.  It  may 
even  be  possible  to  demonstrate  that  it  is  near  the  lesser  curvature  or 
near  the  pylorus  ;  in  other  cases  it  will  be  an  easy  matter  to  discover 
that  the  tumor  does  not  belong  to  the  stomach.  If  a  tumor  disappears 
or  becomes  less  apparent  after  distention  of  the  stomach  with  carbonic 
acid  gas,  we  can  usually  assume  that  the  growth  appertains  to  the 
posterior  wall  of  the  organ.  If  the  growth  is  freely  movable,  the  pres- 
ence of  solid  adhesions  is  excluded  ;  if  the  growth  is  altogether  immova- 
ble, we  can  diagnose  abnormal  fixation. 

We  see,  therefore,  that  inflation  of  the  stomach  yields  more  informa- 
tion than  the  original  discoverers  of  this  method  suspected.  All  that 
these  clinicians  desired  was  a  method  to  determine  the  boundaries  of  the 
stomach  with  more  facility  and  to  differentiate  the  organ  from  neighbor- 
ing parts  that  were  filled  with  air.  In  order  to  extend  the  value  of  this 
method  in  the  manner  described  in  the  preceding  paragraph,  large  doses 
should  be  given. 

In  very  obese  individuals  the  method  fails  ;  this  can  hardly  be  con- 
sidered a  serious  objection  to  its  employment.  There  are,  however, 
other  more  valid  objections.  Runeberg,  ^  for  instance,  calls  attention 
to  the  fact  that  it  is  impossible  to  control  the  degree  of  tension,  so  that 
occasionally  the  carbonic  acid  gas  may  irritate  the  stomach  and  produce 
disagreeable  concomitant  symptoms.  Pacanowsky  ^  concedes  that  car- 
bonic acid  is  the  best  gas  for  distending  the  stomach ;  at  the  same  time 

1  Deutseh.  Arch.  f.  klin.  Med.,  vol.  xxxiv.  '^  Ibid.,  vol.  xl. 
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he  calls  attention  to  the  I'act  that  very  large  doses  might  distend  the 
stomach  too  much.  He  claims  that  the  introduction  of  carbonic  acid 
gas  into  an  empty  stomach  yields  nothing,  whereas  the  same  amount 
given  after  eating  distends  the  organ  considerably. 

Whoever  has  performed  inflation  frequently  will  agree  with  von 
Ziemssen/  who  says  that  the  stomach-walls  can  be  distended  only  to  a 
slight  tmd  limited  degree,  with  the  exception  possibly  of  cases  of 
pathologic  thinning  of  the  stomach-wall  and  degenerative  atrophy  of 
the  muscularis.  He  also  claims  that  as  soon  as  the  pressure  grows  too 
great,  a  part  of  the  gas  Mall  escape  upward  through  the  cardia.  To 
judge  from  my  own  experience,  dilatation  never  becomes  too  great,  and 
consequently  the  size  of  the  stomach  is  never  exaggerated.  I  have 
never  so  far  seen  any  disagreeable  consequences  among  thousands  of 
inflations  that  I  have  performed.  I  wish  to  emphasize  again  that  the 
value  of  the  method  does  not  consist  alone  in  determining  the  lower 
boundary  of  the  stomach,  but  also  in  delineating  the  form  and  position 
of  the  stomach,  and  establishing  the  presence  or  absence  of  tumors, 
etc.,  that  may  be  connected  with  the  organ.  No  other  method  yields 
such  positive  information  in  regard  to  the  differential  diagnosis  between 
ectasy  and  vertical  position  or  gastroptosis  as  inflation.  The  fact  that 
inflation  of  a  normal  stomach  does  not  cause  protrusion  of  the  whole 
organ,  but  principally  of  the  lower  half,  can  hardly  be  considered  an 
objection  to  this  method. 

Inflation  with  carbonic  acid  gas  is  not  dangerous.  If  desired,  the 
stomach-tube  may  be  held  in  readiness  for  emergencies ;  I  always  do 
this.  If  inflation  causes  too  much  distress,  the  tube  can  be  introduced 
and  untoward  symptoms  immediately  relieved.  Personally  I  have 
never  seen  any  disagreeable  consequences  or  any  symptoms  w^hatever, 
although  I  have  performed  inflation  almost  daily  for  many  years. 

The  question  arises  whether  we  are  justified  in  employing  inflation 
with  carbonic  acid  gas  in  every  form  of  stomach-disease.  There  are 
undoubtedly  cases  in  which  the  method  is  contraindicated — for  instance, 
where  hemorrhage  has  recently  occurred,  where  there  are  signs  or  a 
suspicion  of  ulcer,  or  symptoms  of  peritonitic  irritation.  The  indica- 
tions for  the  employment  of  this  method  are  self-evident  from  what  has 
been  said ;  it  is  indicated  wherever  other  methods  do  not  give  us  suffi- 
cient information  in  regard  to  the  position,  the  size,  and  the  outline  of 
the  stomach,  particularly  in  those  cases  where  there  is  a  suspicion  of 
ectasy,  gastroptosis,  dislocation,  or  abnormal  position  or  fixation  of  the 
organ,  and  wherever  none  of  the  above-named  contraindications  exist. 
[In  the  inflation  of  the  stomach  by  carbonic  acid  gas  there  is  an  element 
of  danger  in  case  of  ulcer,  carcinoma,  or  other  disease  that  seriously 
weakens  the  gastric  walls.  It  is  true  that  accidents  rarely  occur,  and 
yet  caution  should  be  practised  when  the  walls  of  the  stomach  are 
known  to  be  diseased.  Behrand  and  Hughes  ^  report  three  fatal  accidents 
resulting  from  the  use  of  this  method. — Ed.] 

Whereas,  in  general,  the  administration  of  an  effervescent  powder 

I  Klin.  Vortrdge,  1888,  No.  12.  2  Med.  News,  June  14,  1902. 

4 


50  EXAMINATION. 

causes  dilatation  of  the  stomach  alone,  we  occasionally  see  that  other 
parts  of  the  abdomen  are  distended  at  the  same  time.  Here  the  tension 
of  the  stomach-walls  is  slight,  but  at  the  same  time  there  is  tympanitic 
sound  over  the  intestines  that  may  vary  in  intensity  in  different  parts 
of  the  abdomen,  depending  on  the  degree  of  tension  in  the  different 
parts  of  the  intestine. 

These  peculiar  symptoms,  according  to  Ebstein,^  who  first  called 
attention  to  this  state,  are  due  to  incontinency  of  the  pylorus.  We  do 
not  know  at  present  what  they  are  due  to  in  each  individual  case,  and 
whether  they  are  caused  by  some  anatomic  lesion  or  are  of  nervous 
origin.  At  all  events,  we  know  that  in  the  majority  of  cases  the  gas 
immediately  escapes  through  the  pylorus.  According  to  Ebstein,  this 
symptom  is  seen  in  a  number  of  diseases,  most  frequently,  however,  in 
ulcerative  disturbances  or  infiltration  of  the  pylorus.  Ewald  claims  to 
have  seen  this  insufficiency  very  rarely,  and  says  that  when  it  does 
occur,  it  is  caused  as  follows :  Dilatation  of  the  stomach  with  carbonic 
acid  gas  causes  spastic  closure  of  the  cardia,  and  the  patient  is  stimu- 
lated to  expel  the  gas.  The  pylorus  is  more  liable  to  yield  than  the 
cardia,  consequently  the  gas  enters  the  small  intestine.  Ewald  is  of  the 
opinion  that  in  those  cases  where  the  pylorus  does  not  yield  at  once,  but 
only  after  the  development  of  carbonic  acid  gas  is  well  under  way,  the 
first-named  condition  exists.  It  appears,  therefore,  that  Ebstein's  in- 
sufficiency of  the  pylorus  is  not  very  important.  As  far  as  my  own 
investigations  go,  this  explanation  is  hardly  valid.  In  the  case  that  I 
observed,  the  pylorus  did  not  yield  after  the  lapse  of  some  time,  but  the 
gas  escaped  at  once,  so  that  there  was  no  distention  of  the  stomach. 
Normally,  the  gas  escapes  upward ;  less  readily  downward.  Those 
patients  in  whom  distention  can  be  performed  without  difficulty  prefer 
to  get  rid  of  the  gas  by  belching,  instead  of  waiting  until  the  pylorus 
opens  the  way  downward.  I  am  inclined,  therefore,  to  consider  the 
escape  of  gas  through  the  pylorus  as  pathologic.  I  can  corroborate 
Ebstein's  observation,  although  it  may  be  difficult  in  each  individual 
case  to  determine  the  exact  cause  of  this  pyloric  insufficiency  without 
the  assistance  of  other  methods  of  examination. 

Inflation  of  the  Stomach  with  Air.  — Instead  of  inflating  the 
stomach  with  carbonic  acid  gas  a  method  of  inflating  the  organ  with 
air  has  of  late  been  recommended.  An  ordinary  soft  stomach-tube  is 
introduced  and  connected  with  a  double  bulb,  like  the  one  on  Richard- 
son's spray.     Air  is  then  slowly  pumped  into  the  stomach. 

Inflation  with  air  is  performed  for  the  same  purpose  as  inflation  with 
carbonic  acid  gas,  and  the  same  indications  and  contraindications  exist 
for  this  procedure.  Runeberg  ^  was  the  first  to  recommend  this  method 
in  place  of  the  carbonic  acid  method.  This  author  believed  that  it 
possessed  certain  advantages  over  the  older  method ;  he  claimed  that  it 
did  away  with  a  number  of  objectionable  features — for  instance,  our 
inability  to  determine  the  exact  degree  of  tension,  the  occurrence  of 

1  "Ueber  die  Nichtschlussfahigkeit  der  Pylorus,"  Samml.  klin.  Vortrdge,  1878, 
No.  155.  ^  Deuisch.  Arch.  f.  klin.  Med.,  vol.  xxxiv. 
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disagreeable  concomitant  symptoms  caused  by  the  irritating  effect  of  gas 
on  the  mucosa,  the  retention  of  carbonic  acid  gas  and  (jf  some  of  the 
salts  in  the  stomach. 

Runeberg  recommends  inflation  of  the  stomach  with  air  in  the  same 
manner  as  inflation  of  the  colon  is  performed.  He  claims  that  his 
method  allows  distention  of  the  stomach  or  of  the  colon  to  any  degree, 
and  sees  an  additional  advantage  in  his  ability  to  release  the  air  or  to 
pump  more  air  into  the  organs  at  will.  The  disadvantage  of  the  method 
is  the  introduction  of  a  tube. 

The  method  of  Bouveret  ^  is  still  more  simple ;  he  recommends 
blowing  the  air  from  the  mouth  directly  into  the  stomach-tube ;  if  any 
one  is  squeamish  about  placing  his  lips  to  the  free  end  of  the  tube,  he 
can  insert  a  small  glass  tube.  All  that  is  necessary  to  prevent  exit  of 
air  from  the  stomach  is  to  pinch  the  tube  between  the  fingers.  As  soon 
as  the  examination  is  completed,  the  fingers  are  relaxed  and  the  air  is 
allowed  to  escape. 

We  must  concede  that  these  methods  are  more  exact  than  the 
development  of  carbonic  acid  gas.  At  the  same  time  I  cannot  agree 
with  those  who  claim  that  the  development  of  carbonic  acid  gas  within 
the  stomach  causes  disagreeable  symptoms  by  the  direct  irritant  effect 
of  the  gas.  As  I  have  said,  I  have  never  observed  any  such  symptoms 
among  many  thousands  of  cases. 

I  have  failed  to  discover  any  objectionable  features  in  my  method. 
Here  and  there  the  result  is  unsatisfactory,  because  the  dose  of  powder 
is  too  small.  This  error,  however,  can  easily  be  corrected  when  the 
experiment  is  repeated.  The  advantage  of  this  method  is  that  it  can 
be  carried  out  without  any  instruments  and  without  assistance.  For 
the  practitioner,  these  advantages  cannot  be  overestimated,  for  the 
simpler  the  diagnostic  adjuvant,  the  more  readily  will  it  be  employed  in 
practice.  Inflation  of  air  requires  an  assistant ;  if  it  is  desired  to  make 
careful  examinations,  the  region  of  the  stomach  should  be  inspected 
continuously  before  and  during  and  after  the  inflation  of  air.  This,  of 
course,  can  never  be  done  if  the  observer  is  introducing  the  tube  him- 
self and  blowing  air  into  it.  Possibly  he  may  succeed  in  subjects  who 
are  accustomed  to  the  sound,  but  certainly  not  in  those  patients  who 
react  to  the  introduction  of  the  sound  Avith  violent  gagging. 

If  plenty  of  time  is  at  the  disposal  of  the  physician,  the  patient 
may  first  be  accustomed  to  the  sound,  and  inflation  of  air  may  be  prac- 
tised at  some  later  time ;  if  it  is  desired  to  gain  information  at  once, 
inflation  with  carbonic  acid  gas  should  be  performed,  and  in  the  ma- 
jority of  cases  this  procedure  will  yield  sufficient  information  in  regard 
to  the  size,  the  position,  and  the  outline  of  the  stomach,  as  well  as  its 
relation  to  any  tumors  that  may  be  present. 

I  have  no  personal  experience  in  regard  to  the  method  of  inflating 

with  air  by  blowing ;  one  of  the  chief  disadvantages,  it  appears  to  me, 

is  the  fact  that  the  region  of  the  stomach   cannot  be  observed  while 

blowing  air  into  a  stomach-tube.     Personally,  this  defect  does  not  seem 

^  Traite  des  mal.  de  I'estomac,  Paris,  1893. 
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sufficient  to  condemn  the  method ;  but,  in  addition,  I  dislike  to  contem- 
plate the  possibility  of  the  patient's  suddenly  gagging,  so  that  I  prefer 
not  to  employ  this  procedure,  particularly  as  better  methods  that  do  not 
include  these  defects  are  at  my  disposal.  The  patient,  too,  should  be 
considered,  and  many  persons  will  certainly  object  to  having  the  physi- 
cian's breath  blov^Ti  into  their  stomach. 

Taking  everything  into  consideration,  I  still  maintain  that  the 
method  of  inflation  by  carbonic  acid  gas  is  practically  the  simplest.  In 
many  cases,  particularly  in  clinics  and  in  hospitals,  the  method  of  infla- 
tion by  air  may  be  employed  to  advantage. 

I  have  been  in  the  habit  of  employing  both  methods  for  several 
years.  In  cases  where  the  patients  tolerate  the  introduction  of  the 
sound,  and  where  assistance  can  be  had,  the  inflation  of  air  is  probably 
preferable.  The  physician  in  general  practice,  however,  will  find  the 
administration  of  an  effervescent  powder  more  practical.  In  many 
cases  it  may  be  necessary  to  distend  the  colon,  particularly  if  the  attempt 
is  made  to  differentiate  the  stomach  from  the  colon,  or  to  determine  the 
location  of  certain  tumors  in  this  or  the  other  portion  of  the  intestinal 
tract. 

I  have  already  mentioned  that  Runeberg  recommended  insufflation 
of  the  colon  from  the  rectum,  and  carries  it  out  in  the  same  way  as  infla- 
tion of  the  stomach.  Von  Ziemssen  ^  attempted  inflation  of  the  colon 
before  Runeberg  ;  he  used  a  somewhat  different  method,  and  introduced 
bicarbonate  of  soda  and  tartaric  acid  into  the  colon.  According  to  him, 
20  grams  of  sodium  carbonate  and  18  of  tartaric  acid  are  necessary 
for  this.  It  is  an  easy  matter  to  dilate  the  whole  colon  by  either  of  the 
above  methods. 

Boas  ^  has  described  another  method  of  determining  the  size  and  the 
position  of  the  colon.  The  intestine  is  thoroughly  evacuated,  and  water 
introduced  into  the  colon  through  a  Hegar  funnel.  After  500  to  600  c.c. 
(17  to  20  fluidounces)  of  water  have  been  introduced,  all  parts  of  the 
colon  are  filled,  and  splashing  can  be  heard  in  all  the  locations  that  cor- 
respond to  the  normal  position  of  the  transverse  colon.  In  the  region  of 
the  ascending  and  descending  colon  a  slight  amount  of  splashing  can  also 
be  elicited.  In  certain  pathologic  conditions  the  introduction  of  very 
small  quantities  of  fluid  will  frequently  enable  us  to  obtain  splashing  ;  this 
points  to  atony  of  the  colon.  Or,  again,  splashing  of  the  transverse  colon 
and  of  other  portions  of  the  intestine  is  heard  in  abnormal  positions  so 
that  dislocation  of  the  colon  can  be  diagnosed.  This  method  is  certainly 
valuable  for  the  diagnosis  of  atony  and  dislocation  of  the  colon.  For 
the  diagnosis  of  stomach-lesions  Runeberg's  method  of  insufflation  of 
air  with  bellows  is  better.  In  complicated  or  difficult  cases  inflation  of 
the  stomach  with  carbonic  acid  gas  may  be  combined  with  the  method 
of  filling  the  colon  with  water  (Minkowski^).  This  combined  method 
is  particularly  valuable  in  the  diagnosis  of  abdominal  tumors  in  deciding 

^  Deutsch.  Arch.  f.  klin.  Med.^  vol.  xxxiii. 

*  Diagnostik  und  Therapie  der  Magenkratikheiten,  third  edition,  1894,  p.  101. 
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tlie  question  whether  they  belong  to  tlie  stomach  or  to  some  otlier  neigh- 
boring organ. 

A  rule  has  been  discovered  that  applies  to  this  combined  method — 
namely,  that  if  the  stomach  and  intestine  are  filled,  abdominal  tumors 
move  toward  the  place  in  the  abdomen  normally  occupied  by  the  oi'gan 
to  which  the  tumor  belongs  (Minkowski).  The  combined  method  is 
very  valuable  in  the  diagnosis  of  circumscribed  tumors  of  the  pyloric 
region.  When  the  stomach  is  distended,  tumors  of  the  pylorus  usually 
move  downward  and  to  the  right.  Tumors  of  the  transverse  colon  and 
the  mesentery  may  move  in  the  same  direction. 

If  the  colon  is  filled  with  water,  tumors  of  the  stomach  in  these 
cases  move  upward  and  can  frequently  be  distinguished  from  the  filled 
transverse  colon.  Tumors  of  the  lesser  curvature  move  upward  and 
backward  and  can  no  longer  be  felt  (Minkowski). 

In  cases  in  which  the  tumor  involves  several  organs  the  different 
parts  of  the  growth  may  frequently  be  forced  away  from  each  other,  and 
the  discovery  be  made  that  they  belong  to  several  organs. 

Other  Methods  for  Determining  the  Si^e,  Position,  and 
Capacity  of  the  Stomach. — Numerous  other  methods  have  been 
described  for  determining  the  size,  position,  and  capacity  of  the  stomach. 
None  of  them,  however,  is  preferable  to  inflation  of  the  stomach  with 
carbonic  acid  gas  or  with  air.  The  majority  of  them  are  not  so  good. 
Nearly  all  of  them  call  for  the  introduction  of  the  stomach-tube.  It 
would  lead  us  too  far  to  enumerate  all  the  methods  and  modifications  that 
have  been  described.  We  will  limit  ourselves  to  a  brief  description 
of  the  most  important  ones. 

(a)  The  Method  of  Penzoldt. — Penzoldt^  introduces  a  definite 
quantity  of  fluid — about  one  quart^ — into  the  stomach  through  the  tube, 
and  by  percussion  determines  the  outlines  of  the  dulness  in  the  area  of 
the  epigastrium.  Prior  to  filling  the  stomach  with  water  this  zone  was 
tympanitic.  He  proves  conclusively  that  this  area  of  dulness  corre- 
sponded to  the  stomach  by  removing  the  liquid  and  causing  the  dulness 
to  disappear. 

This  method  has  certain  disadvantages.  In  the  first  place,  it  neces- 
sitates the  employment  of  the  sound ;  in  the  second  place,  it  does  not 
determine  the  volume,  form,  and  size  of  the  stomach,  but  only  its  lower 
boundary.  It  is  impossible  by  this  method  to  exclude  ectasy  or  dis- 
location of  the  stomach. 

(6)  Method  of  Leube.^ — This  author  introduces  a  stiff  sound  into 
the  stomach  and  determines  the  position  of  its  lower  end  through  the 
abdominal  walls.  In  this  manner  the  location  of  the  lower  boundary 
of  the  stomach  is  established.  In  the  course  of  this  experiment  he 
usually  found  that  the  lower  stomach-wall  extended  downward  as  far  as 
the  umbilicus.  At  the  same  time  ectasy  should  not  be  diagnosed  if  the 
point  of  the  sound  is  below  this  level.  Gastroptosis  or  a  vertical  posi- 
tion of  the  stomach,  without  an  increase  in  the  size  of  the  organ,  may 

'  Die  Mageneriveiterung,  Erlangen,  1875. 
"  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xv. 
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produce  this  result.  This  method,  of  course,  yields  no  information  in 
regard  to  the  size,  position,  or  outline  of  the  stomach ;  in  many  cases, 
moreover,  it  is  impossible  to  palpate  the  end  of  the  sound  through  the 
abdominal  walls.     Leube  himself  has  abandoned  this  method. 

(c)  The  Method  of  Purjesz. — Puijesz's  ^  method  diifers  slightly  from 
that  of  Leube.  In  order  to  determine  the  lower  boundary  of  the 
stomach  he  connects  the  sound  with  a  manometer.  As  soon  as  the 
sound  enters  the  stomach  from  the  esophagus  the  manometer,  which  up 
to  this  time  shows  negative  pressure,  suddenly  shows  positive  pressure ; 
this  occurs  at  the  moment  the  sound  engages  the  cardia.  The  sound  is 
now  pushed  on  until  an  obstacle  is  encountered.  The  straight  diameter 
of  the  stomach  from  the  cardia  to  the  large  curvature  is  expressed  by 
the  length  of  the  sound  introduced  from  the  time  of  the  first  beginning 
of  positive  pressure  to  the  time  when  the  obstacle  is  encountered.  The 
same  objections  can  be  formulated  against  this  method  as  against  that  of 
Leube. 

(d)  The  Method  of  Schreiber.^ — Schreiber  introduces  a  sound  into 
the  stomach  at  the  end  of  which  a  rubber  bag  (Victoria  bag)  is  attached. 
He  milates  this  little  balloon,  and  in  this  way  attempts  to  obtain  informa- 
tion in  regard  to  the  size  and  the  position  of  the  organ.  This  method 
has  not  been  universally  adopted,  and  the  same  results  may  be  obtained 
in  a  much  more  simple  manner  by  insufflation  with  air. 

(e)  The  Method  of  Rosenbach.^ — Eosenbach  claims  that  in  subjects 
with  fat  and  tense  abdominal  walls  all  the  foregoing  methods  are 
uncertain,  and  that  in  very  thin  subjects  the  reflex  tension  of  the  ab- 
dominal muscles  will  interfere  in  the  same  way  as  fat  interferes  in  obese 
persons.  He  believes  that  all  methods  that  are  directed  toward  deter- 
mining the  outhnes  of  the  stomach  by  pressure  on  its  walls,  by  fluid  or 
gas,  can  at  best  yield  relative  results.  Eosenbach,  therefore,  attempted 
to  discover  a  direct  measurement  for  the  expulsive  powers  of  the 
stomach.  He  assumed  that  the  determination  of  the  level  of  fluid  con- 
tained in  the  stomach  could  yield  certain  information  in  regard  to  the 
resistance  offered  to  fluid  distending  the  fundus.  His  criterion  was  the 
rise  and  the  fall  of  the  level  of  this  fluid.  If  a  rubber  bag  is  connected 
on  the  one  side  with  the  funnel  end  of  the  stomach-tube  and  on  the 
other  with  an  open  rubber  tube,  compression  of  this  ball  will  enable  us 
to  pump  large  or  small  quantities  of  air  into  the  stomach,  provided  the 
free  tube  is  closed.  If  the  ear  is  placed  over  the  region  of  the  stomach, 
a  gurgling,  moist  metallic  sound  will  be  heard,  followed  by  a  distinct 
splashing  as  soon  as  the  opening  of  the  stomach-tube  dips  into  the  fluid 
contained  in  the  stomach.  This  sound  is  caused  by  the  air  passing 
through  this  fluid.  As  soon  as  the  sound  is  withdrawn  from  the  fluid, 
splashing,  of  course,  stops. 

This  experiment  is  carried  on  as  follows :  The  stomach  must  be 
empty;  50  to  100  c.c.  (IJ  to  3  fluidounces)  of  fluid  are  poured  in, 

1  Deutsch.  Arch.  f.  kUn.  Med..,  vol.  xxxiv. 

*  Ibid.,  vol.  xix. 

3  Volkmann's  Samml.  klm.   Vortrdge,  1878,  No.  153. 
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and  the  rubber  bull  compressed.  A  distinct  gurgling  sound  will  be 
heard. 

In  healthy  subjects  it  is  necessary  to  withdraw  several  centimeters  of 
the  sound  before  the  gurgling  stops.  In  this  w'ay  a  fairly  accurate 
measure  of  the  height  of  the  fluid  in  the  stomach  can  be  obtained  by 
measuring  the  length  of  that  piece  of  the  sound  that  protrudes  beyond 
the  teeth  at  the  time  when  splashing  begins. 

Rosenbach  has  shown  that  in  dilatation  of  the  stomach  much  larger 
quantities  of  fluid  are  necessary  in  order  to  cause  a  slight  rise  in  the 
level  of  the  fluid  than  in  normal  subjects. 

This  method  does  not  furnish  information  in  regard  to  the  size  of 
the  stomach,  bat  chiefly  in  regard  to  its  resistance  to  distention.  We 
are  not  justified,  however,  in  identifying  a  decrease  in  this  resistance  with 
a  decrease  in  the  motor  powers  of  the  stomach.  In  order  to  determine 
the  latter,  the  method  of  Leube,  which  we  will  discuss  below,  is  certainly 
the  best. 

(/)  The  Method  of  Neubauer.' — This  is  a  very  simple  one.  All 
that  is  needed  is  the  apparatus  commonly  used  in  washing  out  the 
stomach — namely,  the  sound,  a  glass  funnel  with  a  long  tube.  The 
sound  is  introduced,  the  funnel  filled  with  water,  and  the  surface  of  the 
fluid  within  the  stomach  determined  by  raising  and  lowering  the  funnel. 
If  the  funnel  is  in  a  certain  position,  the  level  of  water  will  be  in  a 
state  of  equilibrium,  and,  according  to  the  law  of  communicating  tubes, 
will  correspond  to  the  level  of  the  fluid  present  in  the  stomach. 

Eosenbach  has  experimented  in  the  same  direction  and  independently 
of  Xeubauer.  The  same  objections  can  be  made  against  this  method  as 
against  the  one  above. 

{g)  The  Method  of  Jaworski.- — This  method  aims  at  determining 
the  capacity  of  the  stomach,  the  vital  contractility  and  distention  of 
the  walls  of  the  stomach.  A  special  apparatus  has  been  devised  for  this 
purpose,  with  a  stomach  volumeter  (see  Fig.  3). 

The  apparatus  is  constructed  as  follows  :  A,  a  graduated  bottle  con- 
taining at  least  6  quarts ;  it  is  placed  in  an  elevated  position.  A  tube, 
m,  is  attached  to  the  bottom  of  this  flask.  To  this  tube  there  are 
attached  a  rubber  cork,  a  glass  and  a  rubber  tube,  m,  p,  c,  which  lead 
to  the  bottom  of  bottle  H,  the  capacity  of  which  is  as  great  as  that  of 
bottle  A.  The  bottle  H  is  closed  by  a  rubber  cork  with  three  holes ; 
through  one  of  these  holes  passes  the  connection  with  bottle  A  ;  through 
the  second  one  a  thicker  glass  tube  that  is  open  at  both  ends  (the  manom- 
eter tube) ;  this  is  divided  into  centimeters.  Through  the  third  open- 
ing passes  a  bent  glass  tube,  cZ,  71,  which  connects  with  bottle  H  and  the 
stomach-sound  *S'  through  a  rubber  tube  n,  g.  Communication  between 
bottles  H  and  A,  as  well  as  between  H  and  *S,  can  be  interrupted  by 
the  clamps  6  and  /. 

The  experiment  is  carried  out  as  follows  :  Measured  quantities  of 
water  are  poured  into  A  and  H- — into  A,  about  6  quarts  ;  into  ZZ,  |  to  1 

1  Proper  med.   Wochenschr..  1878,  No.  4. 

"^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxv.,  p.  83. 
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quart.  The  sound  is  then  introduced  into  the  empty  stomach,  and  the 
contents  of  the  stomach  are  aspirated  through  a  pump,  so  that  all  gas 
and  fluid  are  removed.  The  clamp  /  is  then  closed,  and  the  sound 
connected  with  the  stomach  volumeter.  The  clamps  /  and  h  are  then 
opened,  and  water  allowed  to  flow  from  A  until  the  patient  begins  to 
complain  of  a  feeling  of  tension  on  the  left  side.  The  clamps  h  and/ 
are  then  closed,  and  the  height  of  the  water  column  in  the  tube  e,  d,  is 
read  from  the  level  of  the  water  in  bottle  H  to  the  top  of  the  column. 
The  capacity  of  the  stomach  is  indicated  by  the  amount  of  water  that 
flows  from  flask  A,  or  the  increase  of  water  in  flask  H. 

Jaworski  lays  particular  stress  on  emptying  the  stomach  of  all  gas 
and  fluid,  so  that  subjects  who  are  not  accustomed  to  the  stomach-tube 
or  are  inclined  to  cough  are  not  suitable  ones  for  this  method.     More 


Fig.  3.— stomach  volumeter  of  Jaworski. 


than  in  any  other  method  the  objection  can  be  made  that  this  one  is  too 
complicated  to  warrant  its  introduction  into  practice. 

(h)  The  Method  of  Kelling. — Kelling  ^  does  not  consider  the  deter- 
mination of  the  size  of  the  stomach  by  insufflation  of  air  an  accurate 
one,  because  the  estimation  is  made  from  the  amount  of  protrusion  of 
the  abdominal  walls  and  because  the  resistance  that  the  stomach-walls 
offer  is  neglected.  Kelling,  therefore,  invented  a  different  method,  and 
used  the  follow^ing  apparatus  (see  Fig.  4).  Two  T-tubes  (a  and  /5)  are 
inserted  into  an  ordinary  stomach-tube.  The  free  branch  of  the  first 
one  is  connected  with  a  double  bellows,  d,  by  a  rubber  tube.  The  free 
branch  of  the  second  T-tube  (/5)  is  connected  with  a  water  manometer, 
e.  The  free  end  of  the  stomach-tube  is  connected  with  a  U-tube  c, 
the  point  of  which  is  drawn  out.  A  graduated  measuring  cylinder 
containing  2  or  3  quarts  is  inverted  in  a  bucket  or  a  vessel  of  water,  /, 
and  the  free  end  of  the  U-tube  introduced  into  this  cylinder  to  a  point 
^  Deutsch.  nied.  Wochenschr.,  1892,  Nos.  51,  52. 
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where  it  extends  above  the  level  of  the  outer  water  surface.  Cocks  are 
attached  near  the  bellows  and  near  the  end  of  the  stoniach-tulje. 

A  test-meal  is  admhiistered,  and  the  stomach  washed  out  until  the 
water  returns  perfectly  clear.  The  cock  in  front  of  the  bellows  is  then 
opened,  and  the  one  in  front  of  the  measuring  cylinder  closed.  Air  is 
then  pumjied  into  the  stomach  until  a  feeling  of  pain  and  distention  is 
com]ilained  of;  when  this  point  is  reached,  the  cock  in  front  of  the 
bellows  is  closed,  and  the  one  in  front  of  the  cylinder  opened  so  that 
the  air  passes  from  the  stomach  into  the  measuring  cylinder.  A  cer- 
tain amount  of  water  is  displaced  by  the  air,  and  the  amount  of  air  that 
was  present  in  the  stomach  can  be  calculated  from  this. 

Several  additional  features  must  be  considered — for  instance,  the 
barometric  pressure,  the  water  tension,  the  temperature  of  the  water,  of 
the  air  that  came  from  the  stomach,  etc.     If  it  is  desired  to  avoid  all 


Fig.  4.— Stomach  volumeter  of  Kelling. 

this  calculation,  the  volume  of  air  in  the  cylinder  can  simply  be  com- 
muted into  the  volume  of  air  in  the  stomach.  In  order  to  do  this 
Kelling  has  determined  that  some  7  to  8  per  cent,  must  be  added  to  it. 
It  is  doubtful  whether  this  complicated  procedure  will  ever  be  intro- 
duced into  practice. 

(i)  The  Method  of  Unverricht  and  Ost. — This  method,  like  the 
ones  of  Jaworski  and  Kelling,  aims  at  determining  the  capacity  of  the 
stomach.  It  is  really  a  modification  of  Jaworski's  method.  Ost^  has 
described  it  at  great  length.  The  apparatus  consists,  first,  of  a  stom- 
ach-pump that  is  arranged  so  that  control  of  the  piston  allows  the 
aspiration  of  150  c.c.  (5  oz.)  of  air  into  the  pump  ;  second,  of  a  mercury 
manometer  to  determine    the    pressure  within  the   stomach ;    third,  a 

^  "  Beitrage  zur  Bestimmung  der  Capacitat  des  Magens,"  Gesammelte  Abhandl. 
aus  der  yned.  Klinik  in  Dorpat,  edited  by  Professor  Unverricht,  1893. 
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measuring  apparatus  to  gather  the  air  coming  from  the  stomach  ;  fourth, 
a  stomach-so  unci. 

It  is  almost  impossible  to  pump  the  stomach  completely  empty. 
Ost  always  performed  his  experiments  in  the  morning,  when  he  could 
be  reasonably  certain  that  the  stomach  was  empty.  It  was  necessary  to 
determine  to  what  extent  the  method  was  able  to  yield  useful  figures  in 
regard  to  the  capacity  of  the  stomach,  and  it  was  found  that  in  those 
cases  where  a  number  of  experiments  were  performed  in  one  day  a  cer- 
tain definite  quantity  of  air  could  be  pumped  out  at  first.  In  later 
experiments  this  quantity  increased,  and  in  still  later  ones  decreased 
again.  This  seems  to  indicate  that  the  stomach  gradually  acquires  a 
certain  tolerance,  but  that  toward  the  end  of  the  experiments  a  certain 
amount  of  air  probably  escapes  from  the  stomach  through  the  pylorus. 
In  healthy  organs  the  results  fluctuate  within  wide  boundaries.  Ost, 
therefore,  decided  that  the  amount  of  air  that  can  be  pumped  into  the 
stomach  is  no  criterion  for  the  capacity  of  the  organ.  At  all  events, 
Ost's  experiments,  the  details  of  which  we  cannot  describe,  show  that  it 
is  impossible,  even  approximately,  to  determine  the  capacity  of  the 
stomach  by  measuring  the  amount  of  air  pumped  into  it.  One  of  the 
chief  reasons  for  this,  according  to  Ost,  is  the  fact  that  much  of  the  air 
escapes  into  the  intestine.  For  this  reason  the  procedure  described  is 
not  a  practical  one. 

{j )  The  Method  of  Dehio.^ — This  method  purposes  determining  the 
distention  of  the  stomach ;  at  the  same  time,  the  degree  of  mechanical 
sufficiency  or  insufficiency. 

If  a  healthy  person  drinks  a  quarter  of  a  liter  of  water  that  is  not 
too  cold,  an  area  of  dulness  can  be  percussed  in  the  angle  between  the 
liver  and  the  lung,  or  the  liver  and  the  heart,  when  the  subject  is  in 
the  erect  position  ;  upward  and  to  the  right  this  dulness  merges  into 
the  heart-  and  liver-dulness ;  upw^ard  and  to  the  left  it  is  clearly  distin- 
guishable from  the  loud  sound  of  the  left  lung ;  and  downward  it  is 
clearly  distinguished  from  the  tympanitic  or  loud  sound  over  the  rest 
of  the  abdomen.  If  the  subject  drinks  a  second  glass  of  water,  this 
dulness  extends  further  downward  and  laterally ;  after  the  third  or  the 
fourth  glass  this  dulness  becomes  still  greater.  It  will  be  found  that  a 
half  pint  of  water  will  bring  the  lower  boundary  of  the  stomach-dulness 
in  the  median  Hue  to  about  4|  inches  below  the  lower  end  of  the 
corpus  sterni.  If  the  stomach  is  filled  with  more  fluid,  the  lower 
boundary  will  gradually  drop.  After  the  second  glass  it  is  usually 
1  inch  lower  than  after  the  first.  The  third  glass  will  force  it  down- 
ward another  inch,  and  the  fourth  glass,  1  inch  further.  In  an  over- 
whelming number  of  cases  it  has  been  found  that  the  lower  boundary 
of  the  stomach  remains  several  centimeters  above  the  umbilicus,  and  is 
only  rarely  at  a  level  with  the  umbilicus  after  one  quart  of  fluid, 
Dehio,  as  well  as  Penzoldt  and  Weil,  has  never  found  this  boundary 
lower  in  normal  subjects. 

If  the  patient  is  now  instructed  to  lie  on  his  back,  tympanitic  sound 

^Verhandl.  d.  VII.  Cong.f.  inner e  Med.,  1888. 
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Avill  naturally  appear  whore  tlulness  was  before.  This  ehaiige  from 
tlidne.ss  to  tympanitic  soniitl  with  a  change  in  tiic  po.sition  of  the  patient 
will  demonstnite  conclusively  that  the  area  corresponded  Xjo  the  stomach  ; 
we  are  enabled  to  dn'w  certain  conclusions  in  regard  to  the  size  and 
t'xtent  of  this  organ  from  the  extent  of  the  dulness  after  drinking  dif- 
ferent amounts  of  water. 

In  very  obese  subjects  this  method  may  fail  because  no  distinct 
differences  in  the  percussion-sounds  can  be  elicited  through  the  thick 
abdominal  walls.  If  the  colon  is  distended  with  fecal  masses,  the 
results  of  percussion  may  be  obscure.  All  that  is  needed  in  this  case  is 
to  empty  the  colon. 

Similar  results  as  from  drinking  water  may  be  obtained  if  the  sub- 
ject first  is  examined  when  the  stomach  is  empty,  and  later  again,  half 
an  hour  after  an  ordinary  midday  meal. 

The  method  of  Dehio,  ^vhich  wx'  have  just  described,  is  essentially 
different  from  the  ordinary'  methods  of  percussing  the  stomach.  As  a 
rule,  the  stomach  is  percussed  whenever  and  wherever  it  is  convenient. 
In  Dehio's  method  percussion  is  more  methodic,  inasmuch  as  the  stomach 
is  at  first  examined  when  empty,  and  later  again  step  by  step  as  the  dul- 
ness of  the  stomach  extends,  corresponding  to  the  different  amounts  of 
fluid  ingested  or  corresponding  to  the  position  of  the  patient.  One  of 
the  chief  advantages  of  this  method  is  the  ability  to  obtain  o  fairly  clear 
picture  of  the  changes  in  the  form,  position,  and  size  of  the  stomach 
when  the  organ  is  filled  to  different  degrees. 

This  method,  therefore,  does  not  only  yield  topographic  information, 
but  at  the  same  time  determines  to  a  certain  extent  the  powers  of  dis- 
tention of  the  organ. 

In  diseases  of  the  stomach  the  results  obtained  are  somewhat  differ- 
ent. Dehio  was  enabled  to  determine  in  tlie  majority  of  cases  of 
chronic  dyspepsia  with  pathologic  weakness  of. the  rauscularis  and  atony 
of  the  stomach-wall  that  the  dulness  caused  by  filling  the  stomach  with 
w^ater  extended  further  down  than  normal.  One  glass  of  water  occa- 
sionally caused  the  dulness  to  extend  downward  to  a  point  correspond- 
ing to  the  boundary  of  the  stomach  after  the  ingestion  of  two  glasses  in 
normal  subjects.  Sometimes  two  glasses  of  water  would  cause  the  dul- 
ness to  extend  to  the  umbilicus  or  still  further  down.  Occasionallv  it  was 
found  that  a  single  glass  of  water  forced  the  boundary  to  the  umbilicus. 

If  this  occurs,  Dehio  feels  justified  in  concluding  that  the  stomach- 
wall  has  lost  some  of  its  normal  contractility,  and  that  the  cases  are 
either  sufferers  from  atony  or  insufficiency  of  the  stomach. 

If  there  is  pronounced  gastric  ectasy,  so  that  the  stomach  is  perma- 
nently in  a  condition  of  abnormal  flaccidity  and  distention,  a  single  glass 
of  water  will  frequently  cause  dulness  to  appear  below  the  navel,  even 
as  far  down  as  the  crest  of  the  ilia,  whereas  in  simple  insufficiency  this 
will  never  occur. 

Percussion  of  the  stomach  with  progressive  filling  of  the  organ  with 
water  enables  us,  therefore,  to  gain  much  information  in  regard  to  the 
mechanics  of  the  organ,  its  elasticity,  and  its  powers  of  distention. 
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The  results  obtained  are  reliable.  The  passage  of  the  stomach-tube 
is  not  necessary,  and  the  method  is  easy  of  execution.  I  think,  there- 
fore, that  I  can  justly  recommend  it  for  general  practice. 

In  two  points,  however,  I  must  diifer  from  Dehio.  It  is  true  that 
lowering  of  the  stomach  boundary  after  the  ingestion  of  relatively  small 
quantities  of  water  demonstrates  that  the  organ  can  be  readily  stretched 
— in  other  words,  that  its  elasticity  is  diminished.  At  the  same  time  it 
does  not,  as  Dehio  concludes,  prove  that  the  motor  power  is  reduced. 

In  other  words,  abnormal  distention  of  the  stomach  does  not,  per  se, 
indicate  a  diminution  in  the  motor  powers  of  the  organ.  The  resistance 
offered  to  distention  need  not  equal  the  contractile  powers  of  the  mus- 
culature. For  this  reason  the  method  of  Dehio  cannot  be  employed  for 
determining  the  motor  powers  of  the  stomach. 

The  second  point  in  which  I  differ  from  Dehio  is  the  following :  He 
claims  that  his  method  is  far  preferable  to  inflation  with  carbonic  acid 
gas  or  insufflation  with  air.  I  do  not  agree  with  him  when  he  says  that 
inflation  with  carbonic  acid  gas  only  teaches  us  that  the  stomach  can  be 
abnormally  distended,  but  does  not  show  whether  this  abnormal  disten- 
tion is  due  to  a  weakness  and  insufliciency  of  its  musculature  or  is  a 
permanent  state — dilatation  of  the  stomach  proper ;  nor  when  he  says 
that  distention  of  the  stomach  with  carbonic  acid  gas  produces  the  same 
picture  in  insufficiency  of  the  stomach  as  in  permanent  ectasy. 

I  am  of  the  opinion  that  inflation  with  carbonic  acid  gas  and  insuf- 
flation with  air  should  not  be  compared  with  Dehio's  method.  Dehio's 
method  is  no  more  suited  to  determine  the  motor  power  of  the  stomach 
than  are  inflation  with  COg  and  insufflation  of  air.  All  three  methods 
enable  us  to  measure  the  powers  of  distention  of  the  stomach,  and,  to  a 
certain  degree,  the  size  and  position  of  the  organ  ;  inflation  and  insuffla- 
tion of  air,  however,  give  us  a  more  complete  picture  of  the  form  and 
position  of  the  stomach  than  Dehio's  method  of  water-drinking.  The 
methods  supplement  each  other ;  both  have  their  advantages  and  both 
are  limited  in  certain  directions.  However  valuable  I  may  consider 
Dehio's  method,  I  cannot  concede  that  it  renders  mflation  with  carbonic 
acid  gas  and  insufflation  with  air  superfluous.  [Furbringer  ^  advises 
inflation  by  introducing  the  tube  only  to  a  point  about  the  middle  of 
the  esophagus,  and  pumping  in  air  through  the  tube  in  this  position. 
He  finds  that  it  incommodes  the  patient  but  slightly  and  prevents 
retching. — Ed  .] 

Auscultation  of  the  Stomach. — This  procedure  is  of  subordi- 
nate importance.  Different  sounds  are  distinct,  as  follows  :  first,  sounds 
that  are  produced  in  the  esophagus  by  the  act  of  deglutition ;  second, 
sounds  that  originate  iu  the  stomach.  The  former,  the  so-called  degluti- 
tion sounds,  are  of  no  value  in  the  diagnosis  of  diseases  of  the  stomach. 

If  the  ear  is  applied  to  the  region  of  the  ensiform  cartilage  or  to  the 

left  side  of  the  spinal   column  in  the  region  of  the  ninth  or  the  tenth 

rib,  two  sounds  will  be  heard  on  deglutition  :  the  first  appears  almost 

immediately  after  swallowing,  and  resembles  the  sound  produced  by 

^  Boas'  Arch.,  vol.  vi.,  pt.  i. 
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squirting  tluiJ  throiiuii  a  tube  containing  air.  Meltzer,  therefore, 
called  it  '*  DurclmpritzycniuHcli ";  Ewakl  called  it  the  ])riniary  sound. 
A  few  seconds  later  (usually  six  to  twelve)  a  second  sound  is  heard  that 
is  more  rattling  in  character,  like  a  coarse  rale.  Ewald  calls  this  a  sec- 
ondary sftund  ;  Melt/er,  a  ^'  DurcIipressfjcrauscJi."  The  first  sound  is 
not  constant ;  the  second  one  more  so,  but  may  also  be  absent.  Meltzer 
assumes  that  the  first  sound  is  caused  by  relaxation  of  the  cardia,  but 
Ewald  combats  this  view.  The  only  diagnostic  ])oint  is  the  absence  of 
this  secondary  sound  in  more  or  less  com])lete  occlusion  of  the  cardia 
[or  spasm  of  the  same] . 

In  order  to  be  of  diagnostic  value,  this  sound  must  be  constantly 
absent ;  it  is  occasionally  absent  in  normal  subjects.  If  the  cardia  is 
narrowed,  the  second  sound  will  l>e  delayed,  and,  according  to  Boas, 
may  not  be  heard  for  fifty  to  seventy  seconds. 

Sounds  that  originate  in  the  stomach  itself  are  more  important. 
They  are  the  so-called  splashing  or  succussiou  sounds  and  the  gurgling 
or  "Klatsch"  sounds.  I  need  not  speak  extensively  of  these  sounds 
in  this  place,  as  I  have  already  mentioned  them  in  the  discussion  on 
Palpation  of  the  Stomach.  In  order  that  splashing  should  be  heard,  air 
and  liquid  must  be  present. 

The  sound  is  best  produced  when  the  patient  is  lying  on  his  back, 
provided,  of  course,  the  Malls  of  the  abdomen  and  the  stomach  are  not 
under  too  great  tension.  Occasionally  this  sound  is  heard  spontaneously 
when  the  patient  turns  over  or  performs  some  violent  movement.  Some 
patients  are  able  to  elicit  it  by  voluntary  contraction  and  relaxation 
of  the  abdominal  walls.  Diagnostically,  it  is  relatively  insignificant. 
Even  if  it  were  demonstrated  conclusively  that  the  sound  originates  in 
the  stomach,  it  would  be  pathologically  significant  only  if  it  occurred 
at  a  time  when  the  stomach  should  normally  be  empty — for  instance, 
earlv  in  the  morning; — or  if  it  were  heard  in  a  location  outside  of  the 
boundaries  of  the  normal  stomach.  Splashing  can  always  be  stopped 
if  the  stomach  is  pumped  out ;  if  after  this  the  sound  is  produced,  it 
did  not  originate  in  the  stomach,  l^ut  in  the  intestine,  probably  the 
colon,  for  it  can  be  caused  here  under  identically  the  same  conditions  as 
in  the  stomach.  It  must  be  remembered,  of  course,  that  in  certain 
cases  of  ectasy  of  high  degree  it  is  impossible  or  at  least  very  difficult 
completely  to  evacuate  the  stomach. 

Gurgling  and  "  Klatsch  "  sounds  are  heard  if  the  stomach  contains 
only  air,  so  that  these  are  noted  most  frequently  when  the  stomach  is 
empty.  Many  people  are  able  to  cause  sounds  of  this  character  by  con- 
tracting and  relaxing  the  abdominal  walls,  and  patients  are  apt  to 
attach  a  great  deal  of  importance  to  this  power.  In  reality,  these 
sounds  are  of  subordinate  diagnostic  significance. 

Sounds  that  may  be  called  broiling  or  bubbling  sounds  are  occa- 
sionally heard  over  the  stomach.  They  may  be  heard  in  normal  cases 
during  digestion,  and  they  are  pathologic  if  they  are  particularly  loud 
or  appear  at  a  time  when  the  stomach  should  be  empty.  I  have  heard 
them  with    particular   frequency  in  cases  of  hypersecretion  and  pro- 
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nounced  ectasy  in  which  there  ^vas  much  development  of  gas.  They 
may  also  be  heard  when  the  stomach  is  being  inflated  with  carbonic  acid 
gas. 

Occasionally  the  heart-sounds,  modified  so  as  to  give  a  metallic 
resonance,  are  heard  over  the  stomach  if  the  organ  is  filled  with  air  and 
distended.  Hiess  ^  believes  that  a  peculiar  metallic  heart-sound  heard 
over  the  stomach  is  a  rare  sign  of  pericardial  adhesions,  and  states  that 
the  occurrence  of  this  sound  in  this  region  is  favored  by  the  intimate 
connection  existing  between  the  wall  of  the  heart  and  of  the  stomach. 
At  the  same  time  metallic  heart-sounds  are  heard  under  so  many  differ- 
ent conditions  that  no  definite  conclusions  can  be  drawn  from  either 
occurrence.  The  fact  that  they  are  transmitted  to  the  region  of  the 
stomach  is,  of  course,  of  subordinate  importance. 

Gabbi  ^  has  shown  that  respiratory  sounds,  particularly  if  breathing 
is  enforced,  can  be  heard  over  the  stomach  region,  especially  where 
adhesions  exist  between  the  two  layers  of  the  pleura,  chiefly  between 
the  base  of  the  left  lung  and  the  diaphragm.  In  chronic  peritonitis 
and  fluid  exudation  into  the  abdominal  cavity  respiratory  sounds  are 
heard  over  the  whole  abdomen.  [By  the  conjoint  methods  of  ausculta- 
tion and  percussion  or  palpation  some  clinicians  are  able  to  reach  a 
fah'ly  correct  idea  of  the  boimdaries  of  the  stomach.  A  binaural 
stethoscope  with  a  small  bell  is  applied,  and,  while  palpation  or  per- 
cussion is  practised,  the  instrument  is  moved  about  from  point  to  point. 
The  character  of  the  sounds  produced  by  the  intragastric  splash  is 
sometimes  sufficiently  characteristic  to  enable  one  to  make  satisfactory 
localization.  A  friction-sound  may  also  occasionally  be  heard  in  case 
of  perigastritis  by  practising  auscultation. — Ed.] 

Fmally,  a  peculiar  sound  like  the  report  of  a  gun  has  been  heard  by 
different  investigators  in  cases  of  rupture  of  the  stomach. 

The  Use  of  the  Stomach-tube  for  Diagnostic  Purposes. 
— ^All  the  methods  described  so  far  aim  at  determining  the  size,  the 
form,  the  position  of  the  stomach,  the  presence  or  absence  of  pain  or  of 
tumors.  We  can  learn  from  them  whether  the  stomach  is  large  or 
dilated,  whether  it  is  dislocated,  whether  it  is  painful,  and  in  which 
region,  whether  tumors  are  present  and  where  they  are  situated,  whether 
they  are  movable  or  fixed,  etc.  All  this  information  is,  of  course, 
important,  and  in  a  great  many  cases  these  methods,  combined  with  the 
anamnesis  and  the  general  health  of  the  patient,  may  enable  us  to  make 
a  correct  diagnosis.  In  many,  in  fact  in  the  majority,  of  cases  these 
methods  of  examination  are  sufficient. 

The  ideal  object  would  be  to  see  the  interior  of  the  stomach  and  to 
examine  its  mucous  lining,  but  whatever  information  simplified  methods 
of  gastroscopy  may  give  us  in  the  future,  even  tliis  method  would 
not  be  sufficient  in  all  cases.  The  practising  physician  will  never  be 
content  with  an  anatomic  diagnosis  nor  with  determining  the  name  of 
the  disease.     What  he  wants  is  a  complete  insight  and  understanding 

^  Berlin,  klin.   Wochenschr.,  1878,  No.  51,  and  Zeitschr.  f.  Jclin.  Med.,  vol.  xvi. 
^  Riv.  chn. — Arch.  ital.  di  dm.  med.,  1889  ;   Centralbl.  f.  klin.  Med.,  1890,  ISTo.  41. 
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of  the  perversion  of  physiologic  function  so  that  he  may  be  able  to  com- 
pensate any  (.leticiency  of  fimctiou.  The  physician  wants  to  know  more 
than  that  a  tumor  is  present  in  this  or  that  location,  or  that  the  nuicous 
lining  of  the  stomach  is  inflamed  in  this  or  that  area,  or  is  ulcerated. 
He  wants  to  know  to  what  extent  the  specific  functions  of  the  stomach 
are  perverted. 

An  exact  knowledge  of  these  disturbances  is  necessary  before  a 
rational  therapeusis  can  be  instituted.  In  many  cases  where  a  direct 
cure  is  not  possible,  an  indirect  one  may  be  brought  about  by  remov- 
ing and  compensating  these  disturbances  of  function.  The  stomach- 
sound  or  stomach-tube  is  the  instrument  that  gives  us  information  in 
regard  to  perversions  of  fimction. 

It  would  lead  us  too  far  to  recount  the  history  of  the  stomach-tube, 
even  briefly.  I  refer  those  who  are  particularly  interested  in  this  sub- 
ject to  the  dissertations  by  Leube  ^  and  Sticker.^ 

Kussmaul,^  in  1867,  demonstrated  the  therapeutic  value  of  the 
stomach-soimd  in  a  number  of  cases  of  dilatation  of  the  stomach. 
Before  his  day  a  few  isolated  instruments  were  described,  but  he  was 
the  first  to  recognize  the  significance  of  this  procedm-e.  The  employ- 
ment of  the  stomach-sound  has  slowly  but  steadily  increased,  so  that 
to-day  it  is  considered  one  of  our  most  valuable  therapeutic  adjuvants. 
Leube,*  in  1871, — that  is,  a  few  years  after  Kussmaul, — used  the 
stomach-sound  for  diagnostic  purposes.  The  reason  why  this  instrument 
was  not  used  as  a  diagnostic  adjuvant  until  the  second  half  of  the 
eighties  was  due  to  the  fact  that  in  the  beginning  the  results  were  un- 
satisfactory, and  that  the  difficulties  of  using  the  apparatus  were  con- 
siderable. Even  twelve  years  after  Leube's^  recommendation  the 
results  were  very  imsatisfactor}'",  and  this  may  explain  why  this  impor- 
tant method  was  not  universally  adopted  for  so  long  a  time, 

Leube  purposed  determining,  on  the  one  side,  the  time  of  digestion, 
and,  on  the  other,  the  strength  of  gastric  secretion.  I  will  refer  to  his 
method  of  determining  the  time  of  digestion  later.  In  this  place  we 
are  concerned  chiefly  with  the  strength  of  gastric  secretion.  The  reason 
why  Leube's  experiments  in  this  direction  were  so  unsatisfactory  was 
that  he  operated  on  an  empty  stomach.  Leube  believed  that  if  the 
examination  was  made  during  digestion, — that  is,  at  a  time  when  the 
food  was  being  changed  in  the  stomach, — a  number  of  difficulties  would 
be  presented,  as  follows  :  The  quantity  of  gastric  juice  that  would  be 
present  at  any  given  moment  and  was  actively  concerned  in  digestion 
would  not  be  the  same  at  all  times ;  parts  of  it  would  be  absorbed  by 
the  food ;  the  secretion  would  be  influenced  by  the  mechanical   and 

1  Leute,  Die  Magensonde:  Die  Geschichte  ihrer  Entstehitng  und  ilrre  Bedeutung  in 
diagnostischer  und  therapeutischer  Hinsicht^  Erlangen,  1879. 

^Sticker,  "Magensonde  und  Magenpumpe, "  rep.  from  Deutsch.  nied.  Zeit.,  1887, 
No.  74,  etc. 

^  See  Berichte  d.  41-  Versamml.  deutsch.  Naturforscher  u.  Ae7'zte,  1867,  and 
Deutsch.  Arch.  f.  Jxlin.  Med.,  vol.  vi. 

*  Bericht  d.  Rostocker  Naturforscherversamml.,  1871. 

*  Deutsch.  Arch.  J.  klin.  Med.,  vol.  xxxiii. 
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chemical  consistency  of  the  food,  that  was  certainly  never  uniform,  and, 
consequently,  the  determination  of  pepsin  and  hydrochloric  acid,  par- 
ticularly the  quantitative  ones,  would  be  inconstant. 

Acting  on  these  scruples,  Leube  decided  to  analyze  the  gastric  secre- 
tion of  the  empty  stomach  instead  of  the  full  one.  He  employed 
mechanical,  chemical,  and  thermic  irritation  in  order  to  stimulate  the 
secretion  of  gastric  juice,  and  ultimately  arrived  at  the  conclusion  that 
thermic  irritation  with  iced  water  was  the  most  suitable  one.  He  found, 
however,  that  even  in  healthy  subjects  this  irritant  was  frequently  in- 
sufficient to  cause  a  secretion  of  gastric  juice.  In  severe  cases  of  dys- 
pepsia that  were  not  purely  nervous  in  type,  chemical  or  thermic  irri- 
tants frequently  caused  the  secretion  of  a  fluid  that  contained  no  acid 
and  no  pepsin.  In  1884  I  ^  performed  a  niunber  of  control  experiments 
that  showed  that  Leube' s  ice- water  method  frequently  causes  no  excre- 
tion of  gastric  juice,  and  that  the  secretion  pumped  out  was  never  so 
active  as  that  obtained  if  the  stomach  was  evacuated  at  the  height  of 
digestion.  At  that  time,  therefore,  I  recommended  examining  the 
secretory  activity  of  the  stomach,  not  when  the  organ  was  empty,  but 
at  the  height  of  digestion.  This  method  is  universally  employed  to 
this  day. 

The  sound  may  be  used  for  the  diagnosis  of  a  variety  of  conditions, 
namely  : 

1.  In  order  to  determine  whether  the  esophagus  and  the  cardia  are 
open. 

2.  In  order  to  determine  the  size  of  the  stomach  or  the  location  of 
its  lower  boundary  (see  the  section  on  Leube's  Method). 

3.  In  order  to  determine  the  time  of  digestion. 

4.  In  order  to  remove  stomach-contents  for  the  purpose  of  examining 
the  chemism  of  digestion. 

The  last  two  objects  may  frequently  be  attained  at  the  same  time. 
If  the  stomach  is  pumped  out  a  certain  time  after  the  digestion  of  a 
test-meal,  conclusions  may  be  drawn  from  the  quantity  of  residue  ob- 
tained as  regards  the  duration  of  digestion,  the  motor  power  of  the 
stomach,  and  the  chemical  transformations  of  the  food.  In  this  way 
some  idea  of  the  secretory  activity  of  the  stomach  may  be  obtained. 

The  Stomacll-tube. — The  word  stomach-sound  is  frequently  used 
in  place  of  the  correct  name,  stomach-tube.  Ewald  is  correct  when  he  says 
that  the  term  "  sound"  is  not  an  appropriate  one  when  we  consider  the  uses 
to  which  the  instrument  is  put  nowadays.  A  sound  means  an  instrument 
with  which  we  feel  or  sound,  and  our  stomach-tubes  are  made  of  such 
soft  and  elastic  material  that  they  certainly  are  not  fitted  for  sounding. 
All  this  is  true ;  at  the  same  time,  the  word  sound  is  so  universally 
introduced  that  it  will  be  hard  to  replace  it.  Of  course,  there  is  nothing 
in  a  name. 

Formerly,  stifP  sounds  were  used.     In  1870  Jiirgensen  ^  employed  a 

1  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxvi. 

2  Ibid.,  vol.  vii. 
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soft-rubber  tiil)e  for  pumping  out  the  stomach.  His  instrument  ended 
in  an  ivory  knob  that  was  perforated.  In  order  to  introduce  this 
tube,  he  used  a  wire.  I  used  this  instrument  immediately  after  it 
was  described,  and  discovered  soon  that  it  could  be  introduced  \ery 
well  without  a  wire.  Others  had  the  same  experience.  In  1875 
Ewald  called  attention  to  the  fact  that  any  piece  of  rubber-tubing  that 
has  sufficient  resistance  to  allow  its  introduction  into  the  stomach  with- 
out a  guide  would  answer  the  purpose.  Many  physicians  will  have  dis- 
covered this  independently,  particularly  whenever  it  was  necessary  to 
wash  out  the  stomach  suddenly,  as  in  cases  of  poisoning  when  a  stomach- 
tube  was  not  available.  Under  these  circumstances  everybody  will  pick 
up  and  use  any  piece  of  rubber-tubing  that  ha])pens  to  be  convenient. 

Nowadays,  soft  tubes  are  almost  universally  employed.  Nelaton's 
urethral  catheters  are  the  most  frequently  employed.  This  instrument 
is  about  75  cm.  (2  9  J  inches)  long,  and  may  be  of  different  lumen — on 
an  average,  about  6-7  mm.  (J  inch). 

I  am  in  the  habit  of  using  and  having  ready  a  number  of  stomach- 
tubes.  The  lower  end  should  be  dull  or  conical.  The  majority  of 
stomach-tubes  have  two  lateral  openings  or  windows  at  the  lower  end. 
The  lowest  portion  of  the  tube  is  usually  closed  (see  Fig.  5).  An 
instrument  is  not  well  constructed  in  which  there  is  a  long  closed 
piece  below  the  lowest  window,  because  particles  of  food  may  accumu- 
late in  this  cul-de-sac  and  render  it  difficult  to  keep  the  instrument 
clean. 

In  order  to  do  away  with  this  drawback  Ewald  ^  recommends  tubas 
that  are  open  below ;  instead  of  having  one  large  window,  they  have  a 
number  of  small  holes  on  the  side  which  are  a  little  larger  than  pin-heads 
(Schiitz)  (see  Fig.  6). 

Of  late  years  Rosenheim  ^  has  recommended  a  similar  modification 
of  the  stomach-tube  which  he  calls  a  stomach-douche.  Rosenheim  did 
not  recommend  this  modification  for  diagnosis,  but  only  for  irrigation 
of  the  stomach  mucosa  with  medicated  fluids.  His  instrument,  there- 
fore, is  perforated  by  a  large  number  of  small  openings,  and  has  a  hole 
at  the  end  some  3  to  4  mm.  (^  inch)  in  diameter. 

Personally,  I  am  in  the  habit  of  using  tubes  with  two  large  lateral 
openings  and  a  blind  end  (Fig.  5).  This  I  use  for  diagnosis.  For 
therapeutic  purposes  I  use  tubes  with  many  small  openings.  I  do  not 
think  that  the  small  openings  are  advantageous  when  it  is  desired  to 
pump  out  the  stomach. 

It  is  important,  of  course,  to  clean  and  disinfect  the  tubes  after  they 
have  been  used.  In  private  practice  the  patient  should  have  his  own 
tube.  Tubes  that  are  used  in  cancer  or  syphilis  should  not  be  used  for 
other  patients  and  should  be  marked ;  the  same  applies  to  tuberculosis. 
Ordinary  disinfectants  can  be  used  to  sterilize  the  sound.  Kuttner  ^  has 
advised  a  special   apparatus  for  sterilizing  soft  catheters,   and   Boas 

1  Klinik  d.  Verdauungskrankheiteti,  ii.,  third  edition,  p.  7;  Berlin,  klin.  Wochen- 
schr.,  1875,  No.  1. 

2  Therapeut.  Monatsh..  1892,  p.  382.  ^  Ibid.,  1892. 
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recommends  it.  In  this  apparatus  the  instruments  are  disinfected  with 
streaming  steam.  In  large  institutions  in  which  a  certain  number  of 
stomach-cases  are  examined  with  the  sound  every  day  an  apparatus  of 
this  kind  is  probably  useful.  Personally,  I  have  gotten  along  very 
well  without  one. 

In  order  to  procure  some  of  the  stomach-contents  the  sound  must  be 
connected  with  a  rubber  tube  and  a  glass  funnel.  The  external  end  of 
the  stomach-tube  is  connected  with  a  short  glass  tube  of  from  7  to  10 
cm.  (3  to  4  in.),  and  this,  again,  is  attached  to  a 
long,  soft-rubber  tube  that  leads  to  a  glass  funnel. 
This  arrangement  is  simple  and  sufficient  for  all 
purposes. 

A  stomach-pump  is  superfluous  and  should 
not  be  used.  The  same  applies  to  hard  stomach- 
tubes.  Several  cases  are  on  record  in  which  aspi- 
ration by  pumping  has  torn  oif  small  pieces  of 
stomach  mucosa.  Leube,^  Wiesner,^  Ziemssen,^ 
Schliep,*  Huber,"  Hanisch,^  and  others  have  re- 
ported such  accidents.  Undoubtedly  such  mis- 
haps have  occurred  more  frequently  than  they 
have  been  reported.  I  myself  have  seen  numer- 
ous accidents  of  this  kind  when  I  was  still  in 
the  habit  of  using  the  pump.  Cramer^  has  re- 
ported 2  cases,  and,  quite  recently,  Ebstein^  a 
third  one. 

Cramer's  cases  are  ambiguous  because  he 
himself  states  that  the  edges  of  the  openings  of 
his  sound  were  not  quite  smooth.  Personally,  I 
have  seen  the  tearing-off  of  pieces  of  mucous 
membrane  even  when  the  stomach-tube  was 
carefully  used.  Boas  is  right  when  he  states 
that  in  the  most  careful  expression  of  the  stom- 
ach-contents, particularly  in  chronic  catarrh,  ex- 
foliation of  small  pieces  of  mucous  membrane 
may  occur.  Boas  observed  the  same  in  cases 
of  great  hyperacidity.  Bad  results  were  never 
seen.  In  general,  the  introduction  of  a  soft  stomach-tube  and 
expression  without  the  pump  may  be  characterized  as  manipulations 
that  are  altogether  without  danger.  I  have  personally  performed 
this  operation  in  many  thousands  of  cases,  and  have  never  seen 
untoward  results  from  aspirating  the  stomach  for  diagnostic  purposes. 
For  sixteen  years  we  followed  the  practice  in  all  cases  of  stomach- 
diseases  in  which  some  contraindication  was  not  discovered.  Occa- 
sionally there  is  very  violent  gagging,  so  that  the  sound  and  some  food 

1  Deutseh.  Arch.   f.  klin.  Med.,  vol.  xviii. 

'■^  Berlin,  klin.  Wochenschr.,  1870,  No.  1.         ^  Deutseh.  Arch.  f.  klin.  Med..,  vol.  x 
*  Ibid.,  vol.  xiii  ^  Ibid..,  vol.  xxi. 

®  Ibid.,  vol.  xxiii.  "^  Miinch.  med.   Wochenschr.,  1891,  No.  52. 

^  Berlin,  klin.   Wochenschr.,  1895,  No.  4. 
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are  vomited.  This  is,  of  course,  disagreeal)le ;  we  have  never,  how- 
ever, seen  symptoms  of  suffocation  or  so-called  as})iration-pneumonia. 
Patients,  it  is  true,  frecjuently  complain  that  they  cannot  breathe  when 
the  sound  is  bein<^  iutrodueed  ;  they  think  that  they  are  suffocating. 
This  sensation  stops  at  once,  however,  if  they  are  instructed  to  breathe 
deeply  instead  of  holdiuij;  the  breath,  as  they  so  frequently  do  when  the 
sound  is  introduced.  Gagging  has  nothing  whatever  to  do  with  the 
intnxluetion  of  the  sound  into  the  stomach,  but  is  caused  by  irritation 
of  the  })liarynx.  As  soon  as  the  patients  become  accustomed  to  this 
irritation,  the  gagging  stops.  In  patients  who  are  particularly  sensitive 
the  mucous  lining  of  the  pharynx  may  be  painted  with  cocain.  I  have 
found  that  the  latter  procedure  is  only  rarely  necessary,  and  only  in 
the  first  few  attempts  to  pass  the  sound.  Hyperesthesia  of  the  mucous 
membrane  of  the  pharynx  is  found  more  frequently  in  men  than  in 
women.  This  is  probably  due  to  the  fact  that  catarrh  of  these  parts  is 
seen  more  frequently  in  the  former.  Artificial  teeth  should  be  removed 
before  the  stomach-tube  is  introduced. 

Technic  of  Introducing:  the  Stomach-tube. — The  intro- 
duction of  the  stomach-tube  is  a  very  simple  manipulation.  If  the 
patient  is  not  afraid,  he  may  be  allowed  to  pass  the  tube  himself.  It  is 
not  well  to  oil  the  sound  or  to  lubricate  it  with  fat  or  vaselin,  although 
many  do  this ;  it  is  better  to  dip  it  into  warm  water.  The  patient 
should  be  placed  opposite  the  physician,  and  should  be  instrncted  to 
take  hold  of  the  moist  tube  himself  and  to  place  it  in  his  mouth.  As 
soon  as  the  tube  reaches  the  base  of  the  tongue  the  patient  should  be 
instructed  to  swallow.  When  this  is  done,  the  tube  enters  the  pharyngo- 
laryngeal  sinus  alongside  of  the  root  of  the  tongue,  just  as  a  morsel 
of  food  would.  In  this  way  the  tube  is  engaged  in  the  first  part  of  the 
esophagus.  The  patient  is  instructed  to  breathe  quietly  and  regularly, 
and  the  tube  is  then  pushed  slowly  but  rhythmically  do^vnward  until 
the  stomach  is  reached. 

If  the  patient  is  afraid  to  introduce  the  tube  himself,  the  physician 
should  push  it  beyond  the  tongue  with  his  right  hand,  and  as  soon  as 
the  tube  reaches  the  root  of  the  tongue,  the  patient  should  be  instructed 
to  swallow.  This  will  cause  the  sound  to  glide  into  the  first  portion 
of  the  esophagus.  After  this  the  physician  proceeds  as  above.  I  wish 
to  advise  against  depressing  the  tongue  with  one  or  several  fingers  of 
the  left  hand  while  the  right  is  introducing  the  tube.  This  procedure 
is  disagreeable  to  the  patient,  and  not  only  does  not  facilitate  the  intro- 
duction of  the  tube,  but  renders  it  more  difficult.  The  patients  will 
involuntarily  hold  their  breath.  Besides,  the  introduction  of  the  fingers 
into  the  mouth  will  cause  vomiting  in  many  people,  and  in  this  manner 
render  the  downward  movement  of  the  tube  more  difficult. 

If  the  tube  is  manipulated  correctly,  there  is  no  danger  of  entering 
the  larynx  instead  of  the  esophagus.  Beginners  may  sometimes  fear 
that  this  has  happened  when  they  see  the  patient  turn  cyanotic,  but 
this  symptom  is  due  only  to  the  fact  that  the  patients  hold  their  breath. 
Many  patients   imagine,  particularly  when  the  stomach-tube  is   intro- 
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duced  for  the  first  time,  that  they  cannot  breathe,  and  despite  all 
encouragement  on  the  part  of  the  physician  they  involuntarily  hold 
their  breath.  As  a  rule,  an  energetic  command  to  breathe  deeply  and 
regularly  will  lead  to  success. 

I  wish  to  mention  one  particular  danger,  and  that  is  the  following  : 
The  tube  may  slip  down  into  the  stomach.  This  accident,  of  course,  is 
rare.  Leube  ^  reports  a  case  of  this  kind  in  which  the  patient  swal- 
lowed the  whole  tube.  The  subject  was  a  woman  of  about  sixty  with 
pronounced  gastrectasy,  whose  stomach  was  washed  out  every  day  for 
many  weeks.  She  was  dismissed  with  the  instruction  to  have_  her 
stomach  washed  out  for  some  time  longer  by  her  physician.  The 
patient,  however,  did  not  employ  a  physician,  but  a  barber's  assistant, 
who  aided  her  in  the  lavage.  On  one  occasion  the  connection  between 
the  sound  and  the  tube  to  which  the  funnel  filled  with  water  was 
attached  became  loosened.  The  water  gushing  from  the  funnel  forced 
the  sound  into  the  mouth.  The  patient  was  startled  and  made  swallow- 
ing movements,  and  the  sound  disappeared.  A  physician  was  called  in 
and  attempted  in  different  ways  to  extract  the  sound,  but  failed.  The 
patient  then  returned  to  Leube.  The  sound  could  be  felt  very  dis- 
tinctly through  the  abdominal  walls.  All  attempts  at  extracting  it 
failed,  nor  did  vomiting  caused  by  apomorphin  lead  to  anything.  On 
the  contrary,  fever  occurred,  probably  as  a  result  of  slight  injuries  that 
had  been  inflicted  on  the  esophagus  by  the  pointed  instruments  that 
were  employed  at  the  patient's  home  in  attempting  to  extract  the  sound. 
The  fever  became  quite  high,  so  that  the  patient  was  alarmed  and 
returned  home  without  having  the  tube  removed.  Her  condition  grew 
worse,  but  later  the  fever  decreased.  On  the  ninth  day  after  the  catas- 
trophe there  were  sudden  nausea  and  a  desire  to  cough,  combined  with 
a  feeling  of  suffocation.  The  patient  pushed  her  fingers  down  into  the 
pharynx,  found  the  sound  behind  the  tongue,  and  pulled  it  out  with  one 
jerk. 

[It  would  seem  unnecessary  to  call  attention  to  the  dangers  of  using 
a  cracked  or  otherwise  weakened  stomach-tube ;  and  yet,  the  interesting 
case  reported  by  Friedenwald  ^  points  out  the  danger  of  carelessness  in 
this  respect.  The  case  was  that  of  a  colored  woman,  aged  twenty,  upon 
whom  a  quack  doctor  passed  a  defective  stomach-tube,  and  in  attempt- 
ing to  remove  it  left  a  portion  behind.  No  evidence  of  the  presence  of 
the  tube  could  be  felt  upon  palpation  through  the  abdominal  wall. 
Upon  entering  the  Providence  Hospital,  Baltimore,  Dr.  Harris  per- 
formed a  gastrotomy  and  removed  two  pieces  of  stomach-tube,  one  9f 
inches  and  the  other  6  J  inches  in  length.  The  patient  made  an  unin- 
terrupted recovery. — Ed.] 

Since  reading  about  this  case  of  Leube' s  I  have  always  instructed 
the  patient  to  hold  the  sound  tightly  between  the  fingers  at  that  end 
w^hich  is  immediately  in  front  of  the  glass  tube. 

[All  this  embarrassment  may  be  avoided  by  having  the  two  sections 

^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxiii.,  p.  6. 
^  American  Medicine,  August  2,  1902. 
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of  the  tul)e  united  with  a  metal  clamp,  as  found  in  the  tube  employed 
witli  the  i^astric  electrode  by  Stockton. — Ed.] 

Indications  for  Using  the  Stomach-tube. — The  question 
when  and  when  not  to  use  the  sound  for  diagnostic  [)urpose.s  has  been 
answered  in  different  ways.  In  my  o[)ini()n  the  question  is  a  simple 
one.  The  sound  should  be  used  wherever  diagnostic  or  therapeutic 
advantages  can  be  expected  from  its  employment.  It  may  be  contra- 
indicated  by  the  nature  of  the  disease  or  by  the  general  condition  of  the 
patient.  I  do  not  agree  with  those  authors  who  advise  not  to  use  the 
sound  whenever  the  nature  of  the  disease  can  be  diagnosed  by  other 
methods.  There  is  no  doubt  that  certain  cases  of  carcinoma,  of  neu- 
roses, or  of  ulcer  of  the  stomach  can  be  diagnosed  without  sounding. 
In  fact,  older  physicians  had  to  get  along  without  this  adjuvant.  At 
the  same  time  I  consider  sounding  indicated  in  these  cases  unless  there 
is  a  direct  contraindication.  Every  physician  of  experience  has  observed 
cases  in  which  he  was  positive  of  his  diagnosis,  but  afterward  found 
that  he  was  mistaken.  If  for  no  other  purpose,  everything  should  be 
done  to  render  the  diagnosis  absolutely  positive  as  long  as  the  patient's 
condition  is  not  aggravated  or  his  life  endangered  by  such  procedures. 
There  is  another  factor,  however  ;  there  are,  it  is  true,  cases  in  which 
the  diagnosis  can  be  made  without  sounding,  and  many  authors,  as  Boas, 
consider  the  exploratory  employment  of  the  sound  contraindicated  in 
cases  where  the  diagnosis  can  be  made  from  other  symptoms.  I  do  not 
agree  with  them.  I  am  not  content  to  know  that  the  patient  is  suffer- 
ing from  cancer,  nor  is  it  immaterial  to  know  whether  his  motor  power 
is  good  or  bad,  whether  his  digestion  is  fair,  whether  the  secretion  of 
gastric  juice  is  stopped.  All  these  questions  can  be  answered  only  by 
sounding.  The  prognosis  and  treatment  will  vary  according  to  the 
results  obtained.  Sounding,  of  course,  is  contraindicated  if  a  gastric 
hemorrhage  has  recently  occurred  or  if  there  is  peritonitis.  It  is  also 
counterindicated  in  cases  where  the  patient  is  very  weak,  where  there  is 
high  fever,  where  the  patient  is  near  unto  death,  in  the  last  months 
of  pregnancy,  in  the  presence  of  an  aneurysm  of  the  aorta,  etc.  It  is, 
of  course,  impossible  to  enumerate  all  the  contraindications.  Every 
physician  will  have  to  draw  his  own  boundaries  and  will  have  to  deter- 
mine for  himself  where  sounding  is  necessary  and  where  it  is  not  per- 
missible— in  other  words,  where  sounding  cannot  be  performed  without 
damaging  the  patient  and  where  it  is  dangerous. 

Methods  for  Obtaining-  Stomach- contents. — Different  meth- 
ods have  been  described  for  obtaining  stomach-contents.  As  soon  as 
the  sound  has  entered  the  stomach,  the  next  task  is  to  obtain  some  of 
the  contents  of  the  organ. 

There  are  two  methods  for  removing  stomach-contents  through  the 
sound  :  The  one  is  aspiration  through  an  aspirator  of  some  kind  that  is 
attached  to  the  end  of  the  tube  ;  the  other  is  the  so-called  method  of 
expression  of  Boas  and  Ewald.  Here  the  patient  himself  exercises 
pressure  and  forces  the  contents  of  the  stomach  into  the  sound. 

The  first  method  by  suction  or  aspiration  can  be  performed  with  the 
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aid  of  a  stomach-pump.  Kussmaul  did  this  in  his  first  experiments 
that  he  performed  for  therapeutic  purposes.  A  disadvantage  of  this 
method  is  that  a  rather  complicated  apparatus  is  needed,  and  that 
injuries  are  more  liable  to  be  inflicted  on  the  mucous  lining  of  the 
stomach. 

Instead  of  using  the  stomach-pump,  bottle  aspirators,  constructed 
after  the  model  of  Potain's  apparatus  for  the  evacuation  of  pleuritic 
exudates,  mav  be  employed.  Different  modifications  of  this  apparatus 
have  been  constructed.  Any  one  can  put  such  an  apparatus  together 
as  follows  :  Into  a  bottle  is  placed  a  cork  with  two  holes,  through 
which  pass  two  glass  tubes  ;  one  of  these  is  connected  with  the  stomach- 


FiG.  7. — Aspirator  of  Boas,  one-half  natural  size. 

tube,  the  other  with  a  Potain  syringe,  or  a  balloon  aspirator  may  be  used 
(Ewald^  and  Boas").  Ewald  connects  the  stomach-tube  with  a  Politzer 
bag  by  means  of  a  tube  of  hard  rubber  or  of  bone.  Tiie  opening  in 
the  Politzer  bag  should  be  rather  large — about  as  large  as  a  little  finger. 
If  the  bag  is  compressed  before  connecting  it  with  the  stomach-tube, 
and  is  then  allowed  to  expand  after  the  connection  has  been  established, 
the  stomach-contents  can  be  sucked  into  the  rubber  bag.  Ewald  recom- 
mends using  a  bag  of  some  250  c.c.  (8^  fluidounces),  made  of  good 
strong  rubber,  and  having  an  upper  orifice  of  at  least  15  mm.  (f  inch) 
in  diameter. 

Boas  objects  to  this  method  on  the  ground  that  it  is  too  tedious,  and 
because  the  rubber  bag  must  be  removed  after  each  aspiration. 

1  Loc.  cit..  p.  13.  2  Loc.  cit.,  p.  128. 
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Boas  used  another  tonii  of  aspirator  that  is  coustructed  on  simihir 
principles  It  consists  of  a  rnl)l)('i-  hall,  to  which  arc  attachtnl  two  lonjz; 
rnhhcr  tnbes  (see  Fig.  7).  This  ha*^-  is  connected  with  a  stoniach-tuhe 
by  a  piece  of  rubber  tubing.  There  is  a  cock  on  the  tube  that  is  not 
connected  with  the  stomach-sound  ;  when  this  cock  is  opened  and  the 
bag  is  compressed,  the  air  is  removed  from  it ;  if  tiie  cock  is  closed,  the 
bag  exj)ands  and  aspirates  the  stomach-contents  ;  if  the  cock  is  opened 
again,  the  contents  of  the  bag  may  be  expressed  into  some  vessel  if  that 
piece  of  the  tube  that  is  conuected  ^v'ith  the  stomach-sound  is  com- 
pressed. By  alternately  sucking  and  pressing,  the  stomach-contents 
may  be  removed.  Jaworski  and  others  have  described  similar  but 
more  complicated  apparatus. 

If  I  may  be  allowed  to  express  my  opinion  in  regard  to  these  appa- 
ratus in  this  place,  I  vrould  say  that  however  useful  they  may  be,  we 
can  still  get  along  very  well  without  them.  I  do  not  wish  to  depreciate 
the  value  of  these  apparatus,  nor  rob  those  that  have  invented  them  of 
the  credit  they  are  entitled  to,  but  personally  I  have  always  employed 
the  simplest  and  most  natural  methods  for  obtaining  stomach-contents 
for  diagnostic  purposes — namely,  expression.  This  method  has  been 
described  by  a  number  of  investigators,  but  Ewald  and  Boas  ^  are  the 
first  who  used  it  in  a  rational  and  systematic  manner  and  caused  its 
general  adoption.  Ewald  and  Boas,  in  1885,  showed  that  it  is  an  easy 
matter  to  express  the  stomach-contents  by  simple  contraction  of  the 
abdominal  muscles,  and  that  all  that  is  necessaiw  to  force  stomach- 
contents  into  the  tul^e  and  the  funnel  is  contraction  of  these  muscles. 

Ever  since  1879,  the  time  at  which  I  began  my  examination  of  the 
stomach-contents  for  diagnostic  purposes,  I  have  allowed  the  patient  to 
express  the  contents  of  the  stomach,  and  have  in  rare  cases  only  used 
the  pump.  Many  patients  involuntarily  force  the  stomach-contents 
into  the  tube  as  soon  as  the  sound  is  introduced ;  others  gag,  so  that  it 
is  frequently  an  easy  matter  to  start  these  reflex  movements  by  moving 
the  sound  up  and  down.  I  assume  that  everj^body  who  has  examined 
many  stomachs  has  had  a  similar  experience.  Ewald  and  Boas  at  the 
same  time  deserve  full  credit  for  having  employed  this  method  sys- 
tematically, and  for  having  described  it  exhaustively. 

It  is  hardly  necessary  to  call  attention  to  the  fact  that  it  is  necessary 
to  lower  the  funnel  in  order  to  allow  the  stomach-contents  to  flow  out. 
Occasionally  it  will  be  found  that  no  stomach-contents  enters  the  sound 
or  the  funnel ;  this  may  occur  in  case  the  openings  in  the  lower  end  of 
the  sound  become  occluded,  or  if  the  stomach-contents  is  too  coarse  to 
pass  through  these  openings,  or,  finally,  if  the  tube  has  been  inserted  too 
far  and  has  become  bent  ^^-ithin  the  stomach  so  that  the  opening  at  the 
lowest  end  does  not  dip  into  the  fluid  within  the  organ.  In  the  latter 
case  aU  that  is  needed  is  to  pull  the  sound  out  a  little.  If  the  open- 
ings are  stopped  up  with  thick  morsels  of  stomach-contents,  and  if 
none  of  the  aspiration  apparatus  is  handy,  the  tube  must  be  removed, 
cleaned,  and  reintroduced. 

1  Vir choices  Arch.,  vol.  ci.,  p.  330. 
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Friedlieb  ^  has  devised  an  apparatus  that  is  very  practical  in  such 
an  emergency.  It  is  a  simple  instrument,  and  can  be  attached  to 
an  ordinary  stomach-tube ;  it  consists  of  an  egg-shaped  rubber  bag 
about  as  large  as  a  goose-egg  (see  Fig.  8).  In  either  end  is  inserted  a 
glass  tube.     This  instrument  is  inserted  into  the  stomach-tube  in  place 

of  the  glass  tube  that  connects  the 
rubber  tube  and  the  stomach-tube. 
The  method  of  using  this  appa- 
ratus is  self-evident. 

My  former  assistant,  Dr. 
Strauss,^  has  devised  another  ap- 
paratus that  is  more  useful  and 
more  reliable,  although  it  seems 
to  be  more  complicated  on  first 
sight.  I  have  employed  this  ap- 
paratus repeatedly  of  late  and 
have  found  it  useful.  It  is  con- 
structed as  follows  (see  Fig.  9)  : 
In  place  of  the  ordinary  glass  tube 
that  usually  connects  the  funnel- 
tube  and  the  stomach-tube  a  T- 
tube  is  inserted,  the  vertical  branch 
of  which  is  connected  with  a  dou- 
ble bellows.  All  the  tubes  that 
leave  this  T-tube  are  connected 
with  clamps  that  can  be  opened 
or  closed  as  desired.  Any  form 
of  rubber-tube  clamp  can  be  used, 
but  the  one  shown  in  the  illustra- 
tion seems  to  be  the  most  prac- 
tical one.  The  position  of  the 
different  clamps  can  be  seen  from 
Fig.  9.  The  whole  apparatus  is  constructed  like  all  others  that  are 
used  for  washing  out  the  stomach  if  clamps  t  (funnel-tube)  and  m 
(stomach-tube)  are  open,  and  clamp  b  (bellows)  is  closed.  If  it  is 
desired  to  remove  a  morsel  of  stomach-contents  that  occludes  the 
stomach-tube,  clamp  t  is  closed,  b  and  m  are  opened,  and  air  is  pumped 
from  the  bellows.  If  m  is  closed  and  b  and  t  are  opened,  the  contents 
of  the  funnel  may  be  forced  out  by  expression.  In  the  figure  b  and  m 
are  open,  while  t  is  closed. 

One  of  the  chief  advantages  of  this  apparatus  is  that  we  can  aspirate 
stomach-contents,  can  wash  out  the  stomach,  and  can  inflate  it  for  diag- 
nostic purposes  without  changing  the  apparatus.  It  also  enables  us  to 
remove  any  obstruction  in  the  stomach-tube  more  simply  than  this  can 
be  done  with  any  other  form  of  apparatus.  At  the  same  time  this 
apparatus,  like  all  others,  suffers  from  disadvantages  inherent  to  the 
aspiration  of  stomach-contents  in  general. 

1  Deutsch.  med.  Wochensehr. ,  1893,  No.  51.        ^  Therapeut.  Mo7iatsh.,  1895,  No.  3. 
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While  I  can  see  some  advantage  in  using  any  one  of  tlie  methods 
just  described,  I  cannot  see  that  the  following  method  described  by 
Gross  is  of  any  value. 


Fig.  9.— Apparatus  of  Strauss. 

Gross  ^  claims  that  the  disagreeable  features  of  introducing  the 
are  reduced  to  a  minimum  by  his  method. 

The  apparatus  (see  Fig.  10)  consists  of  three  parts — namely,  a 
ach  piece,  a  middle  piece, 
and  an  end  piece.  The 
stomach  piece  (a)  is  a  long, 
thin,  Nelaton  catheter,  to 
the  end  of  which  an  oval- 
shaped  piece  of  hard  rubber 
is  attached.  The  middle 
piece  (6)  consists  of  a  con- 
centrically constructed  glass 
ball  in  which  the  stomach- 
contents  is  collected ;  at- 
tached to  this  glass  ball  by 
a  short  rubber  tube  is  a  man- 
ometer •  for  determining  the 
pressure  in  the  tube.  The 
end  piece  (e)  terminates  in  a 
modified  Politzer  bag  with  a 
valve  or  in  a  rubber  ball  with 
a  clamp,  or  in  a  mouth-piece 
into  which  the  physician  is 
expected  to  blow. 


sound 
stom- 


FiG.  10.— Apparatus  of  Gross. 
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''■  Fortschritte  d.  Krankenpflege,  December,  1893;  Therapeut.    Monaish.,  1894,  No. 
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I  cannot  see  that  this  apparatus  has  any  particular  advantages,  for 
if  Gross  chooses  to  employ  a  stomach-tube  that  is  as  thin  as  a  Nekton 
catheter  and  resembles  those  that  we  use  for  washing  out  the  stomach 
in  children,  he  naturally  presupposes  that  the  stomach-contents  will  be 
altogether  fluid.  If  larger  pieces  are  present  in  the  stomach,  the  sound 
w^ill  be  occluded.  Aspu^ation  is  employed  in  this  method  and  certainly 
j)resents  no  new  features. 

It  may  occasionally  happen  that  nothing  will  be  aspirated  in  an 
attempt  to  obtain  stomach-contents  for  diagnostic  purposes,  not  because 
the  sound  is  occluded  or  bent,  but  because  the  stomach  is  empty,  owing 
to  the  fact  that  the  time  chosen  for  aspirating  the  stomach-contents  was 
too  late.  That  this  is  the  case  can  readily  be  determined  by  allowing 
water  to  flow  into  the  stomach  and  siphoning  it  out  again.  In  a  case 
of  this  kind  the  experiment  will  have  to  be  repeated  on  the  following 
day,  but  at  an  earlier  hour.  It  is  not  well  to  limit  the  examination  to 
one  attempt ;  particularly  if  it  is  desired  to  study  the  chemistry  of  the 
stomach-contents,  aspiration  should  be  repeated  a  number  of  times. 
Aside  from  the  fact  that  the  first  examination  may  fail  either  because 
the  tube  becomes  occluded  or  because  the  examination  is  made  too  late, 
it  may  happen  that  residual  food  is  present  in  the  stomach,  which  may 
influence  the  results  obtained  from  the  chemical  examination  of  the  test- 
meal.  In  other  words,  in  order  to  obtain  positive  and  reliable  results, 
examination  of  the  stomach-contents  should  be  repeated  a  number  of 
times. 

For  completeness'  sake  I  will  describe  a  few  methods  that  were 
originally  devised  for  the  jDurpose  of  doing  away  with  the  introduction 
of  the  sound  and  limiting  the  examination  to  small  quantities  of  stom- 
ach-contents. 

Edinger^  was  the  flrst  to  report  such  a  method  from  my  clinic  in 
1881.  Small  pieces  of  sponge  that  are  neutral  in  reaction  are  attached 
to  a  silk  thread  and  inclosed  in  very  small  capsules  of  gelatin  ;  the 
thread  passes  through  the  capsule.  The  capside  is  swallowed,  and  the 
sponge  pulled  out  after  fifteen  minutes,  its  contents  expressed,  and  a 
number  of  color-reactions  performed  with  the  drop  or  two  of  gastric 
juice  that  is  obtained  in  this  way. 

I  never  liked  this  method.  First  of  all,  a  good  deal  of  the  con- 
tents of  the  sponge  is  lost  in  pulling  it  out,  and,  besides,  a  certain 
amount  of  mucus,  which  neutralizes  the  gastric  juice,  is  absorbed ;  the 
method  is  just  as  disagreeable  to  the  patient  as  the  introduction  of  an 
elastic  stomach-tube.  A  thread  running  across  the  tongue  and  dan- 
gling from  the  mouth  is  just  as  uncomfortable  as  the  sound ;  besides, 
the  latter  instrument  is  inserted  for  a  few  minutes  only,  whereas  the 
thread  and  the  sponge  must  remain  in  place  for  a  quarter  of  an  hour. 
The  amount  of  gastric  juice  obtained  is  never  sufiicient  for  quantitative 
determmations,  and  is  of  value  only  for  certain  qualitative  tests. 

The  same  drawbacks  are  attached  to  the  method  devised  by  Spath.^ 

1  Deutsch.  Arch.  f.  klin.  Med.,  1881,  vol.  xxviii. 
^  Mimch.  med.   Wochensch?-.,  1887,  No.  41. 


METHODS  FOR    OBTAINING  STOMACH-CONTENTS. 


iO 


Spiith  employs  small  balls  of  elderpith  that  are  attached  to  a  silk  thread 
and  are  saturated  with  Coiiuo-red.  If  the  stomach  contiiins  hydro- 
chloric acid,  these  little  balls  are  eoloretl  blue.  If  n< (thing  more  is 
desircil  than  to  elicit  the  C'on<z:o  reliction,  it  is  a  much  simpler  method  to 
introduce  the  sound  rapidly,  to  pull  it  out  again,  and  to  examine  the 
fluid  found  in  the  lower  opening  of  the  sound  with  Congo-paper. 
Einhorn  '  has  described  another  meth(»d  fir  obtaining  stomach-contents. 
He  allows  the  patient  to  swallow  a  small,  egg-shaped  apparatus  that  is 
attached  to  a  thread.  The  original  apparatus  of  Einhoni  (see  Fig.  11, 
a  and  b)  consists  of  two  hemispheres  that  are  fitted  into  each  other  in 
such  a  manner  that  the  outer  hemisphere  is  larger,  but  has  a  smaller 
opening  than  the  other  one.  The  thread  is  attachetl  to  the  latter.  As 
long  as  the  apparatus  is  dangling  from  the  thread  the 
smaller  hemisphere  closes  the  opening  in  the  larger  one 
(see  Fig.  11,  a).  As  soon  as  the  apparatus  enters  the 
stomach  and  begins  to  float  in  the  gastric  contents,  the 
lid  drops  down,  opens  the  vessel,  and  allows  fluid  to 
enter  (see  Fig.  11,  b).  When  it  is  pulled  out,  the  orifice 
is  closed. 

Recently  Einhorn  ^  has  described  another  apparatus 
without  a  lid  (Fig.  11,  c  and  d).  This  instrument  con- 
sists of  an  olive-shaped  vessel  W  inch  long  and  -f^  inch 
wide.  The  of)ening  is  wide,  and  above  it  is  a  handle  to 
which  a  silver  thread  is  attached.  The  whole  appa- 
ratus is  made  of  silver.  The  instrument  is  swallowed  ; 
the  length  of  the  thread,  which  is  16  inches,  will  show 
whether  the  instrument  is  in  the  stomach  or  not.  It 
is  allowed  to  remain  in  the  stomach  for  five  minutes 
and  then  Avithdrawn.  If  the  stomach  is  not  empty,  a  sufficient  quantity 
of  stomach-contents  for  ordinary  purposes  of  analysis  will  be  obtained 
in  this  way. 

It  is  self-evident  that  only  enough  stomach-contents  can  be  obtained 
in  this  manner  to  perform  a  few  of  the  hydrochloric  acid  reactions,  and 
that  the  apparatus  is  altogether  insufficient  for  more  exact  examinations. 

All  the  methods  described  so  far  are  intended  for  obtaining  stomach- 
contents  directly.  Other  investigators  have  followed  a  more  indirect 
path  in  order  to  gain  information  in  regard  to  the  powers  of  the  stomach. 
Giinzburg  ^  and  Sahli  ^  have  devised  such  methods.  Some  substance 
like  potassium  iodid,  which  is  rapidly  absorbed,  is  placed  into  a  fibrin 
capsule  and  swallowed.  The  time  is  determined  when  the  first  iodiu 
reactions  appear  in  the  saliva,  and  conclusions  are  drawn  herefrom  in 
regard  to  the  rapidity  of  fibrin  digestion  and  the  peptic  power  of  the 
stomach. 

Giinzburg's  method,  in  detail,  is  as  follows  :  a  tablet  of  potassium 
iodid  (0.2  to  0.3)  is  inclosed  in  rubber  tubes  with  very  thin  walls,  and 

1  Medical  Record.  July,  1890.  "^  Zeitschr.  f.  Krankenpjlege,  November,  1894. 

'  Deutsch.  rned.   Wochenschr.,  1889,  Xo.  41. 
*  Schiceizer  Correspondenzbl. ,  1891,  No.  3. 
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capsules. 
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the  ends  of  these  tubes  closed  with  hardened  threads  of  fibrin.  These 
are  pressed  into  a  gelatin  capsule.  The  patient  is  first  instructed  to 
take  a  test-breakfast,  and  an  hour  afterward  to  swallow  one  of  these 
capsules.     The  saliva  is  examined  exery  quarter  of  an  hour  for  iodin. 

Sahli's  method  is  similar  :  0.2  gm.  of  iodid  of  potash  in  pill  form 
is  placed  into  little  rubber  tubes  consisting  of  Para  rubber,  and  closed 
by  a  thread  of  fibrin.  The  bag  is  made  water-tight,  and  placed  in  a 
gelatin  capsule.  The  patient  eats  a  test-meal  at  the  same  time  that  he 
swallows  a  capsule.  Here,  again,  the  saliva  is  examined  for  iodin  every 
fifteen  minutes. 

Xo  definite  conclusions  in  regard  to  the  hydrochloric  acid  of  the 
stomach  can  be  drawn  from  these  experiments ;  at  the  same  time  these 
methods  may  be  of  value  in  certain  cases,  because  they  furnish  some 
information  in  regard  to  the  total  digestion.  They  cannot,  however, 
replace  other  methods  of  examination. 

However  clever  these  methods  may  be,  therefore,  they  cannot  replace 
aspiration  of  the  stomach-contents  for  diagnostic  pui-poses,  nor  can  they 
furnish  any  infomiation  that  we  would  not  be  able  to  obtain  by  the 
ordinary  methods  that  are  universally  employed. 

Methods  for  Stimulating^  tli'e  Secretion  of  Gastric  Juice. 
— All  authors  seem  to  agree  that  the  best  time  to  examine  the  stomach- 
contents  for  practical  purposes  is  at  the  height  of  digestion — that  is, 
when  gastric  juice  is  being  secreted  by  stimulation  of  the  stomach-walls. 
Normally,  this  stimulation  is  due  to  what  may  be  called  digestive  irri- 
tation. But  this  irritation  is  not  the  only  way  to  cause  secretion  of 
gastric  juice.  In  fact,  in  the  original  attempts  to  use  the  sound  for 
diagnostic  purposes  all  endeavors  were  directed  toward  methods  for 
obtaining  gastric  jiiice  free  from  food-particles. 

Before  descril^ing  the  methods  in  use  to-day  for  obtaining  gastric 
juice  I  will  say  a  few  words  in  regard  to  the  methods  that  were  formerly 
emploved  for  stimulating  the  secretion  of  this  fluid.  Leube,  the  founder 
of  the  method  of  diagnostic  aspiration  of  stomach-contents,  describes 
three  methods  for  causing  the  secretion  of  gastric  juice  in  an  empty 
stomach  : 

1.  Stimulation  of  Gastric  Secretion  by  Mechanical  Irritants. — 
Leube  at  first  attempted  to  stimulate  gastric  secretion  by  feeding  his 
patients  with  some  mechanical  irritant.  He  recommended  barley-water. 
Leube,  however,  soon  saw  that  this  method  did  not  give  uniform  results 
and  was  not  applicable  to  eveiy  case,  so  he  soon  abandoned  it. 

2.  Stimulation  of  Gastric  Secretion  by  Chemical  Irritants. — The 
stomach  should  either  be  empt}'  or  its  contents  be  pumped  out.  The 
empty  organ  is  then  washed  out  with  400  c.c.  (13|^  fluidounces)  of  luke- 
warm water.  All  the  fluid  should  be  removed ;  it  should  be  clear  and 
neutral,  and  this,  according  to  Leube,  is  always  the  case  if  the  stomach 
contains  no  food-particles.  Then  some  50  c.c.  (1.69  fluidounces)  of  a 
3  per  cent,  solution  of  soda  are  poured  into  the  stomach  and  allowed 
to  remain  there  for  twelve  minutes.  After  this  500  c.c.  (17  fluidounces) 
of  lukewarm  water  are  pom-ed  in.      The  fluid  that  runs  out  is  poured 
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back,  so  that  the  stoniach-conteuts  is  thoroughly  mixed  with  the  water. 
A  ])art  of  the  fluid  obtaiued  iu  this  raanuer  is  tested. 

This  method  reveidcd  that  the  stomach-eouteuts  of  a  n(jrmal  person 
is  neutralized  by  a  soda  solution  remaining  within  the  stomach  for  twelve 
minutes.  In  cases  of  disturbed  gastric  secretion  the  fluid  is  still  more 
or  less  alkaline.  A  generalization  of  the  results  obtained  showed  that 
if  the  soda  solutions,  after  remaining  in  the  stomach  for  twelve 
minutes,  were  still  alkaline,  the  gastric  secretion  of  the  patient  was 
insufficient. 

3.  Stimulation  of  the  Secretion  of  Gastric  Juice  by  Thermic 
Irritants. — One  hundred  c.c.  of  iced  water  are  poured  into  the  stomach ; 
the  viscus  must  be  empty  and  neutral.  The  cold  water  is  allowed  to 
remain  in  the  stomach  for  ten  minutes.  The  organ  is  then  washed  out 
with  300  c.c.  (10  fluidounces)  of  water.  In  this  procedure  more  than 
300  c.c.  (10  fluidounces)  are  always  obtained.  All  this  is  tested  for 
its  reaction  with  litmus  tincture  or  tropiioKn.  Thirty  c.c.  are  acidified 
with  the  necessary  amount  of  hydrochloric  acid,  and  are  tested  for  peptic 
digestion. 

"  These  are  the  methods  devised  by  Leube.  Neither  one  of  them  has 
been  adopted.  The  last  named  is  the  one  that  Leube  recommends  par- 
ticularly, but  I^  have  compared  it  with  the  digestive  method  and  have 
foimd  that  the  dilution  of  the  fluid  is  much  too  great  to  enable  us  to 
obtain  any  exact  measurements  for  the  amount  of  gastric  secretion.  It 
may,  in  addition,  be  impracticable  to  use  iced  water  in  certain  cases. 

The  following  method — electric  irritation — is  more  scientifically 
interesting  than  practically  useful. 

Blectric  Irritation  of  the  Stomacli. — The  attempt  has  been 
made  to  stimulate  the  secretion  of  gastric  juice  by  electric  irritants. 
Ziemssen  ^  was  the  first  to  demonstrate  by  animal  experiments  that  the 
percutaneous  application  of  the  galvanic  current  can  increase  the  secre- 
tion of  gastric  juice.  If  a  current  was  passed,  a  large  amoimt  of  fluid 
was  pom^ed  out.  Rossi  ^  performed  similar  experiments  on  dogs  with 
gastric  fistula.  A  part  of  his  experiments  are  not  altogether  valid,  be- 
cause he  touched  the  inner  wall  of  the  stomach  with  his  electrode,  so 
that  mechanical  irritation  is  not  altogether  excluded.  At  the  same 
time  he  obtained  similar  positive  results  if  the  current  was  applied  per- 
cutaneously. 

Dr.  HoiFmann*  performed  experiments  on  human  beings  in  my 
clinic  and  at  my  suggestion.  He  limited  himself  to  the  employment 
of  the  galvanic  current.  We  do  not  use  the  farad  ic  current  because 
it  always  produces  contractions  of  the  abdominal  walls  and  thereby 
mechanical  irritation.  Some  preliminary  experiments  that  he  performed 
on  dogs  with  stomach  fistula  showed  that  the  galvanic  current  exercises 
a  certain  influence  on  the  secretion  of  gastric  juice.  Before  applying 
the  current  only  a  few  drops  of  a  mixed  fluid  of  neutral  reaction  were 

1  Deuisch.  Arch.  f.  klin.  Med..,  vol.  xxxvi.  ^  Khn.  Vortrdge,  No.  12. 

^  Lo  Sperim.,  1881.  quoted  from  Vh^chow-Hirsch' s  Jahresbericht,  1881. 
*  Berlin,  klin.  Wochenschr.,  1889,  No.  13. 
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poured  out :  as  soon  as  the  current  was  passed,  true  gastric  juice  was 
secreted ;  when  the  current  was  interrupted,  secretion  continued  for 
three  minutes  and  then  gradually  stopped.  Our  experiments  on  human 
beings  were  performed  at  first  on  subjects  that  were  not  sufferers  from 
stomach-disease.  The  one  electrode — the  anode — was  placed  over  the 
back ;  the  other  smaller  cathode  was  placed  over  the  stomach  region. 
I  cannot  enter  into  the  details  of  this  method,  but  it  showed  that  sub- 
jects who  secreted  only  a  few  drops  of  gastric  contents  when  no  current 
was  passed,  always  secreted  a  large  amount  of  gastric  juice  during  gal- 
vanization. 

There  can  be  no  doubt,  to  judge  from  these  experiments,  that  percu- 
taneous application  of  the  galvanic  current,  provided  it  is  allowed  to 
act  for  a  sufficient  length  of  time  and  is  sufiiciently  strong,  can  stimulate 
the  secretion  of  the  gastric  juice. 

Einhorn  ^  has  performed  a  number  of  experiments  on  the  effect  of 
electricity,  particularly  from  a  therapeutic  point  of  view.  We  will 
refer  to  his  therapeutic  results  later  on.  Einhorn  electrized  the  stomach 
directly  by  an  electrode  that  he  ordered  the  patient  to  swallow  ;  the  same 
physiologic  results  were  obtained — namely,  faradization  of  the  stomach 
caused  increased  secretion  during  the  time  the  current  was  passing ;  in 
other  words,  given  similar  conditions,  a  greater  amount  of  acidity 
(caused  by  hydrochloric  acid)  was  found  if  faradization  was  employed. 

Allen  A.  Jones  ^  showed  that  the  electric  current  frequently  caused 
an  increase  of  the  hydrochloric  acid  secretion  in  man.  Apparently  it 
does  not  always  do  this.  Ewald,^  together  with  Sievers,  performed 
other  experiments  that  demonstrated  positively  that  faradization  of  the 
abdominal  walls  can  influence  the  secretion  of  the  stomach,  particularly 
if  the  current  is  sufficiently  strong  and  the  electrodes  are  large. 

However  interesting  all  these  results  may  be,  they  hardly  promise  to 
be  of  much  practical  value.  A  good  method  for  studying  the  secretion 
of  gastric  juice  in  pathologic  cases  will  never  be  furnished  in  this  way. 

Stimulation  of  the  Gastric  Secretion  by  Digestive  Irri- 
tants.— Digestive  irritants  are  the  natural  stimulants  for  gastric  secre- 
tion. What  we  aim  at  chiefly  in  studying  a  case  is  to  determine 
whether  the  stomach  can  elaborate  the  food,  or  in  what  direction  per- 
versions of  its  normal  function  exist.  All  the  methods  mentioned 
above  fail  to  give  us  an  insight  into  the  digestive  powers  of  the  stomach. 
It  is  true  that  they  seem  to  answer  the  question  whether  or  not  the 
stomach  is  capable  of  secreting  gastric  juice  when  stimulated  by  certain 
irritants ;  this,  however,  does  not  give  us  any  information  in  regard  to 
its  normal  powers,  nor  does  it  teach  us  whether  and  to  what  extent  it 
elaborates  food,  whether  or  not  its  motor  power  is  sufficient,  etc.  The 
only  way  to  determine  all  these  points  is  to  stimulate  the  stomach  to  do 
the  work  that  it  is  naturally  fitted  for  by  administering  a  test-meal. 

In  order  to  interpret   the   disturbances   of  chemism,   motility,  re- 

1  Berlin,  klin.  Wochenschr.,  1891,  No.  23  ;  Zeitschr.  f.  klin.  MecL, vol.  xxiii.,  p.  369 ; 
Netv  York  Med.  Record,  November  9,  1889. 

2  New  York  Med.  Record,  1891.  ^  Loc.  cit.,  p.  98. 
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sorption,  and  of  sensibility  of  the  stomach  that  may  be  observed  in 
patiiologic  cases  after  a  test-meal,  it  is  necessary  to  determine  first  what 
represents  normal  conditions  in  all  these  respects.  Abnormal  condi- 
tions can  be  studied  only  if  the  normal  ones  are  fully  understood.  It 
is  natural  that  the  same  test-meal  should  be  given  in  all  cases  in  order 
to  have  more  accurate  points  of  comparison. 

The  test-meal,  moreover,  should  be  adapted  to  the  conditions  of 
ordinary  life,  and  should  be  composed  of  food  that  is  similar  to  that 
eaten  daily.  Diagnostic  examination  of  the  stomach-contents  is  not 
intended  to  determine  to  what  extent  the  stomach  reacts  to  unaccustomed 
digestive  irritants,  but  what  it  is  capable  of  doing  with  an  ordinary 
every -day  diet. 

I  was  the  first  to  recommend  a  uniform  test-meal.  In  the  course  of 
time  many  other  test-meals  have  been  recommended,  the  most  important 
of  which  I  will  describe. 

i.  The  Test-meal  Recommended  by  the  Author. — The  patient  is  given 
a  plate  of  meat-broth,  a  beefsteak  weighing  from  150  to  200  gm.  (5  to 
7  ounces),  50  gm.  (1^  ounces)  of  mashed  potatoes,  and  a  roll.  As  we 
intend  primarily  to  obtain  some  stomach-contents  for  examination,  the 
stomach  should  be  siphoned  out  within  a  few  hours  after  the  adminis- 
tration of  this  meal,  and,  on  another  occasion,  as  in  Leube's  experi- 
ments on  the  duration  of  digestion,  seven  hours  later.  The  fact  that 
the  stomach  is  empty  after  seven  hours  does  not  demonstrate  that  gastric 
digestion  is  normal ;  this  fallacy  is  exploded.  Nothing  is  demonstrated 
by  this  excepting  that  there  is  good  motor  power. 

There  are  pathologic  conditions  in  which  the  stomach  forces  its 
contents  into  the  intestine  within  the  normal  time  or  even  before,  but 
where  chemism  is  [depressed  or  otherwise]  abnormal. 

It  is  well,  therefore,  to  study  each  individual  case  and  to  find  the 
most  favorable  time  for  aspirating  the  stomach-contents  in  each  one.  It 
is  impossible  to  state  in  advance  which  will  be  the  most  favorable  time ; 
there  are  cases  in  which  the  stomach  must  be  pumped  out  two  or  three 
hours  after  the  meal ;  others  in  which  it  is  better  to  wait  for  five  or  six 
hours.  This  constitutes  a  drawback  to  my  method.  As  a  rule,  I  empty 
the  stomach  four  hours  after  the  meal,  provided  that  other  indications 
are  not  present  that  determine  me  to  select  some  other  time.  If  the 
stomach  is  found  empty  after  four  hours^  I  know  that  the  motor  power 
of  the  organ  is  good ;  no  conclusions^  however,  can  be  drawn  in  regard 
to  its  peptic  powers.  If  the  stomach  is  found  empty  after  four  hours, 
its  contents  should  be  withdrawn  earlier  the  next  day  ;  if,  on  the  other 
hand,  a  large  quantit}'  of  coarse  and  only  half-digested  morsels  of  food 
are  found  after  four  hours,  the  examination  on  the  next  day  should  be 
made  later.     A  single  examination  is  never  permissible. 

2.  The  Test-meal  of  Ewald  and  Boas. — The  patient,  on  an  empty 
stomach  in  the  morning,  is  given  two  rolls  and  a  cup  of  tea,  or  from 
300  to  400  c.c.  (10  to  14  fluidounces)  of  water. 

A  test-meal  of  this  kind  is  eminently  suited  for  the  purpose  for 
which  it  is  intended.     All  the  substances  that  play  a  role  in  general 
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nutrition  are  represented.  One  hour  after  the  test-meal  the  stomach- 
contents  is  aspirated  or  evacuated  by  expression. 

The  administration  of  a  test-breakfast  and  a  midday  test-meal  are 
the  two  methods  most  employed.  A  great  deal  has  been  written  in 
regard  to  the  advantages  of  each.  A  polemic  of  this  kind  is  worse 
than  useless,  as  either  method  will  lead  to  the  goal.  The  one  has 
advantages  in  one  direction,  the  other  in  another.  In  certain  cases  one 
may  be  more  appropriate  than  the  other.  Leube  ^  seems  to  prefer  the 
test-breakfast,  although  he  recognized  that  the  midday  test-meal  has  the 
advantage  of  taking  the  every-day  work  of  the  stomach  into  considera- 
tion.    The  breakfast,  on  the  other  hand,  seems  to  be  more  uniform. 

A  test-breakfast  appears  more  appropriate  to  me  because  the  exam- 
ination can  be  made  after  so  short  a  time, — that  is,  about  an  hour  after- 
ward,— whereas  if  the  test-meal  is  employed,  a  much  longer  and  a  less 
constant  time  must  elapse.  In  addition,  certain  patients  may  not  be 
able  to  eat  so  large  a  meal,  but  are  very  well  able  to  eat  a  small  test- 
breakfast.  I  do  not  consider  that  the  advantage  of  cleanliness  that 
Ewald  calls  attention  to  is  at  all  significant.  It  is  hardly  worth  while 
•discussing  the  relative  advantages  of  washing  out  morsels  of  bread  or 
particles  of  food  that  are  left  over  from  a  test-meal.  The  question 
whether  the  one  or  the  other  is  more  appetizing  is  hardly  one  to  be  dis- 
cussed, even  though  the  latter  may  be  malodorous  as  a  result  of  certain 
digestive  disorders ;  this  can  hardly  be  considered  a  drawback ;  on  the 
contrary,  it  is  an  advantage,  as  it  calls  attention  to  the  existence  of 
certain  pathologic  processes. 

On  the  other  hand,  the  test-meal  has  certain  advantages.  The  test- 
meal,  for  instance,  demands  more  work  from  the  stomach  than  the  test- 
breakfast,  so  that  the  administration  of  a  test-meal  will  give  us  a  better 
insight  into  the  real  powers  of  the  stomach.  If  a  test-meal  and  a  test- 
breakfast  are  given  to  the  same  patient  for  the  sake  of  comparison,  it 
will  be  found  that  the  total  acidity  after  the  former  is  much  higher ;  at 
the  same  time  the  value  for  free  hydrochloric  acid  does  not  rise  propor- 
tionately. For  instance,  a  patient  may  still  show  free  hydrochloric  acid 
after  the  test-breakfast,  but  not  after  the  test-meal.  The  only  interpre- 
tation for  this  phenomenon  seems  to  be  that  the  stomach  can  secrete 
sufficient  hydrochloric  acid  when  a  test-breakfast  is  administered  to  leave 
a  residue  of  free  hydrochloric  acid,  but  not  enough  hydrochloric  acid  to 
digest  the  larger  test-meal,  and  consequently  no  free  or  excessive  hydro- 
chloric acid  is  found. 

It  is  possible  that  this  observation,  which  I  could  verify  in  a  number 
of  cases,  may  explain  certain  differences  in  the  results  obtained  by  differ- 
ent investigators.  A  carcinoma  case,  for  instance,  in  which  the  produc- 
tion of  hydrochloric  acid  is  not  too  low,  may  receive  a  test-breakfast 
from  one  physician,  a  test-meal  from  another,  and  the  one  find  free 
hydrochloric  acid  and  the  other  not.  This  shows  that  the  results 
obtained  by  different  investigators  can  be  compared  only  if  the  experi- 
ments are  carried  out  under  identical  conditions.     We  are  certainly  not 

^  Diagnostik  d.  inneren  Krankheiten. 
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able  to  compare  the  results  ol)taine(l  iVoin  the  administration  of  a  test- 
breakfast  with  those  obtained  from  the  administration  of  a  midday  test- 
meal. 

Jiirgensen/  of  Copenhagen,  claims  to  have  always  found  more  total 
acidity  after  a  test-meal  than  after  a  test-ljreakfast.  He  admits  that  the 
test-meal  I'requently  causes  a  greater  secretion  of  hydrochkjric  acid,  but 
at  the  same  time  believes  that  the  test-breakfast  is  the  better  meal.  He 
does  not  believe  that  a  test-meal  in  general  gives  better  results  than  the 
test-breakfast,  and  the  disadvantage  of  the  test-meal  is  that  it  is  always 
administered  at  the  accustomed  midday  hour,  so  that  the  examination 
of  the  contents  that  is  carried  out  several  hours  later  must  be  performed 
with  artificial  light,  and  this  he  considers  an  unfavorable  method  of  per- 
forming chemical  examinations.  In  certain  places,  moreover,  the  midday 
meal  is  not  taken  before  three  o'clock  in  the  afternoon,  and  this  he 
believes  is  a  serious  drawback.  The  individual  reader  may  attach  what- 
ever importance  he  wishes  to  these  objections. 

It  is  well  to  adapt  the  test-meal  and  the  time  of  administering  it  to 
the  ordinary  habits  of  the  patient.  This  will  not  always  be  possible, 
unless  there  were  all  kinds  of  test-meals,  and  this  again  would  have 
certain  disadvantages.  Fleiuer's^  objection  to  tea  is  more  or  less 
justified,  for  it  certainly  constitutes  an  unaccustomed  irritant  for  certain 
patients. 

Fleiuer,  therefore,  following  the  precedent  of  Kussmaul,  administers 
a  test-meal  that  is  almost  the  same  as  that  I  have  been  in-  the  habit  of 
giving — namely,  a  plate  of  gruel,  an  order  of  tender  beefsteak  or  roast- 
beef,  and  an  adequate  quantity  of  mashed  potatoes. 

I  have  already  discussed  another  objection  that  Jiirgeusen  formu- 
lates— namely,  that  it  is  more  difficult  under  these  conditions  to  select 
the  time  at  which  the  stomach  is  most  active. 

In  case  it  is  desired  merely  to  determine  whether  the  stomach 
secretes  an  excess  of  hydrochloric  acid,  the  test-breakfast  is  certainly 
sufficient ;  if,  on  the  other  hand,  more  than  this  question  is  to  be 
answered, — if  it  is  to  be  determined  whether  the  stomach  is  capable  of 
performing  its  ordinary  functions, — the  test-meal  is  better.  I  have 
been  in  the  habit  of  employing  both  methods  almost  every  day,  and 
have  arrived  at  the  conclusion  that  the  test-meal  gives  ns  a  better  pic- 
ture of  the  total  powers  of  the  stomach  than  the  test-breakfast.  -  The 
test-breakfast,  it  is  true,  is  more  convenient,  for  we  need  not  consider 
what  is  the  best  time  for  emptying  the  stomach,  but  simply  wash  it 
out  one  hour  after  the  administration  of  the  breakfast.  A  test-break- 
fast can  be  procured  anywhere,  and  can  even  be  administered  during 
office  hours.  These  are  two  great  advantages,  particularly  as  the  test- 
breakfast  in  some  instances  is  all  that  is  needed  if  the  hydrochloric 
acid  question  alone  is  to  be  decided. 

The  test-meal,  on  the  other  hand,  gives  us  much  better  information 
in  regard  to  the  total  results  of  digestion.     This  is  apparent,  for  in- 

1  Berlin.  Min.   Wochensehr.,  1889,  No.  20. 

2  Volkmann's  Samml.  klin.  Vortrdge,  new  series,  No.  103. 
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stance,  if  the  stomach-contents  of  a  case  of  ulcer,  a  case  of  carcmoma,  or 
a  case  of  continuous  secretion  of  gastric  juice  are  compared  macroscop- 
ically  after  the  administration  of  both  these  meals. 

S.  The  Method  of  JaworsM  and  Gluzinski} — A  preliminary  exam- 
ination of  the  stomach  determines  that  no  food  is  left  in  the  organ. 
The  patient  is  then  given  the  whites  of  two  hard-boiled  eggs,  without 
the  yolks,  together  with  3  fluidounces  of  distilled  water  of  room-tem- 
perature (64°  F.).  This  meal  is  administered  early  in  the  morning  on 
an  empty  stomach.  The  patient  is  then  instructed  to  sit  still  for  some 
time — from  one  to  one  and  a  quarter  hours.  After  this  time  the 
stomach-tube  is  introduced  and  3  to  10  fluidounces  of  distilled  water 
of  room -temperature  (64°  F.)  are  poured  into  the  stomach  in  order  to 
dilute  its  contents.  The  gastric  contents  is  then  aspirated  with  Jawor- 
ski's  stomach  aspirator  until  no  more  fluid  can  be  procured ;  then  more 
water  is  allowed  to  flow  into  the  stomach.  This  is  aspirated,  and  the 
process  of  washing  continued  until  no  more  shreds  of  albumin  appear 
in  the  gastric  fluid.  The  first  quantity  is  measured  and  at  once  exam- 
ined chemically  for  its  reaction,  the  presence  of  free  hydrochloric  acid, 
its  digestive  power  after  the  addition  of  hydrochloric  acid,  for  mucus, 
peptone,  and  syntonin. 

This  method  presents  no  advantages  over  those  above  named. 

4-.  The  Method  of  Klemperer. — The  patient,  on  an  empty  stomach,  is 
given  a  pint  of  milk  and  two  rolls.  The  stomach  is  washed  out  after 
two  hours. 

5.  The  Method  of  G.  See. — The  patient  is  given  3  to  5  ounces  of 
bread,  a  large  glass  of  water,  and  from  2  to  3  ounces  of  finely  chopped 
meat. 

6.  The  Method  of  Bourget} — Five  drams  of  toast,  5  ounces  of  weak 
tea  without  sugar,  but  with  4  c.c.  (65  minims)  of  mint  liqueur.  The 
stomach  is  washed  out  from  one  to  one  and  one-half  hours  after  this 
meal. 

All  that  has  been  said  in  regard  to  the  first-described  methods 
applies  to  the  last-named  ones.  All  the  diiferent  methods  lead  to  the 
goal,  and  are  probably  all  suflicient  to  determine  the  hydrochloric  acid 
secretion.  If  other  questions  are  to  be  solved  by  this  method  of 
digestive  irritation,  the  test-meal  seems  to  be  the  most  suitable  method. 

Bouveret  is  right  when  he  says  that  my  midday  test-meal  is  some- 
what inconvenient  to  administer.  It  is  true  that  it  is  quite  abundant, 
but  I  do  not  consider  that  it  is  too  abundant ;  a  diseased  stomach  can 
very  well  digest  5  to  7  ounces  of  beefsteak.  It  is  also  true  that  it 
is  necessary  to  wait  quite  a  while  before  washing  out  the  stomach, 
but  I  do  not  consider  this  a  disadvantage.  I  admit,  for  pathologic 
cases,  Bouveret' s  objection  that  a  large  quantity  of  solid  food  constitutes 
an  obstacle  to  aspirating  the  stomach,  because  the  bread  and  the  meat 
occlude  the  openings  of  the  sound.  If  digestion  is  normal,  this  does 
not  occur.  I  see  an  advantage  in  being  able  to  determine  pathologic 
conditions  by  macroscopic  examination  of  the  stomach-contents  and  do 

^  Zeitschr.f.  klin.  Med.,  vol.  xi.  ^  Lamed,  moderne,  August  4,  1892. 
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not  cousitlcr  it  a  serious  objection  to  my  method  that  it  may  be  occa- 
sionally necessary  to  remove  the  sound,  get  rid  of  a  solid  morsel  of  food, 
and  reintroduce  the  instrument.  These  objections  certainly  do  not  over- 
rule the  advantages  of  my  method,  which  Bouveret  concedes — namely, 
the  facility  with  which  the  different  stages  of  digestion  can  be  studied 
and  with  which  the  motility  and  the  degree  of  retention  can  be  judged. 

See's  test-meal  occupies  an  intermediate  position  between  mine  and 
that  of  Ewald-Boas,  as  it  differs  from  my  own  only  in  the  smaller  quan- 
tity of  meat  that  it  contains. 

I  repeat  that  all  methods  are  useful  and  all  have  their  advantages 
and  disadvantages.  If  it  is  desired  to  obtain  results  that  can  be  utilized 
for  comparison,  it  is  necessary  to  use  only  one  method.  It  would  be 
very  desirable  if  all  clinicians  could  unite  upon  one  method,  so  that  the 
results  obtained  by  diiferent  investigators  could  at  once  be  compared. 

[While  the  test-breakfast  of  Ewald  and  Boas  has  its  place,  so  has 
the  generous  meal  recommended  by  Riegel.  But  for  practical  purposes 
the  most  satisfactory  test-meal  is  probably  that  recommended  by  Ewald, 
consisting  of  about  6  ounces  of  finely  chopped  meat,  stale  bread  and 
butter,  and  a  glass  of  water,  to  be  taken  three  hours  before  the  with- 
drawal of  the  stomach-contents.  It  is  sometimes  advisable  to  vary  the 
quantity  in  proportion  to  the  general  activity  of  the  patient.  Taking 
the  results  found  from  the  general  examination  of  this  meal  as  a 
standard,  other  foods  may  be  allowed  at  a  subsequent  meal,  and  thus 
we  may  still  further  test  the  strength  of  digestion  in  a  given  case. 
This  is  very  much  like  the  method  of  Germain  S^e. 

Troller  ^  repeated  the  work  of  Talma  with  Liebig's  meat  extract, 
found  it  of  little  practical  value,  and  reached  the  same  conclusion  re- 
garding Schule's  method  of  obtaining  the  stomach-contents  after  the 
patient  has  chewed  lemon-peel.  He  found,  however,  that  when  more 
stimulating  substance — for  instance,  mustard — was  chew^ed,  a  copious 
and  concentrated  gastric  secretion  was  obtained,  giving  higher  values 
both  for  hydrochloric  acid  and  ferments  than  was  secreted  in  normal 
gastric  juice ;  when,  however,  an  emulsion  of  mustard  was  introduced 
directly  into  the  stomach,  the  gastric  secretion  was  markedly  dimin- 
ished. He  concluded  that  in  the  first  instance  the  increased  secretion 
resulted  reflexly  from  the  mouth  through  the  sense  of  taste.  In  con- 
firmation of  this  he  found  that  tasteless  substances  when  masticated  led 
to  the  secretion  of  little  gastric  juice,  whereas  those  that  stimulated 
the  sense  of  taste  led  to  abundant  secretion.  He  also  discovered  that 
in  cases  of  hypochlorhydria  chewing  of  spices  led  to  the  secretion  of 
gastric  juice  even  when  a  test-breakfast  failed  to  do  so ;  but  in  cases  of 
achylia  gastrica,  both  direct  and  indirect  stimuli  were  without  effect  on 
the  gastric  secretion.  Like  Pawlow,  Troller  emphasizes  the  impor- 
tance of  the  effect  of  taste  in  mastication  upon  the  stimulation  of  gastric 
secretion,  and  showed  that  when  food  was  introduced  into  the  stomach 
through  the  stomach-tube,  the  secretion  and  the  acidity  were  less  than 
when  food  was  masticated  and  swallowed. — Ed.] 

'  Zeitschr.  f.  klm.  Med.,  vol.  xxxviii.,  p.  183. 
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EXAMINATION  OF  THE  STOMACH-CONTENTS. 

The  stomach-conteuts  obtained  by  siphoning  is  expected  to  give  us 
a  clear  picture  of  the  amount  of  work  performed  by  the  stomach.  We 
wish  to  find  out  whether  the  stomach  has  elaborated  the  food  intro- 
duced in  a  normal  manner  or,  if  not,  in  what  directions  abnormal  con- 
ditions exist.  In  order  to  answer  the  last  question  a  chemical  exam- 
ination for  hydrochloric  acid  alone  is  not  sufficient,  although  many 
clinicians  seem  to  believe  this.  Even  the  most  exact  quantitative  deter- 
mination of  the  free  and  the  combined  hydrochloric  acid  is  insufficient 
for  this  purpose. 

If  we  desire  to  obtain  a  correct  idea  of  the  amount  of  work  per- 
formed by  the  stomach,  it  is  necessary  to  analyze  the  stomach-contents 
in  detail. 

MACROSCOPIC  EXAMINATION  OF  THE  STOMACH-CONTENTS. 

The  first  step  in  the  examination  of  a  test-breakfast  or  a  test-meal 
should  be  macroscopic  inspection.  This  may  give  us  important  in- 
formation in  regard  to  the  quantity,  the  color,  the  consistency,  the  con- 
stitution of  the  morsels  of  food,  the  presence  of  abnormal  admixtures, 
as  mucus,  blood,  bile,  etc.  The  quantity  of  stomach-contents  aspirated 
naturally  depends  on  the  character  of  the  test-meal,  but  also  on  the 
digestive  powers  of  the  stomach.  Given  the  same  disease,  a  test-meal 
will  furnish  a  larger  amount  than  a  test-breakfast ;  the  nature  of  the 
disease  will  also  determine  the  quantity.  In  order  to  obtain  a  correct 
idea  of  the  amount  of  material  remaining  in  the  stomach  it  is  necessary 
to  remove  all  the  contents  by  aspiration. 

In  practice,  simple  siphoning  or  expression  is  sufficient.  If  neces- 
sary, the  stomach  can  be  washed  out  with  water  in  order  to  determine 
whether  anything  has  remained  behind. 

If  it  is  desu'ed  to  express  in  figures  the  total  amount  of  fluid  ob- 
tained from  the  stomach,  the  method  of  Mathieu  and  Remond^  may  be 
employed.  These  authors  determine  the  amount  of  acid  in  the  undi- 
luted stomach-contents  and  then  in  the  residue  that  they  wash  out  with 
a  certain  quantity  of  water,  and  from  these  two  figures  calculate  the 
quantity  of  material  originally  present  in  the  stomach. 

My  former  assistant  Strauss  ^  has  described  a  method  that  is  still 
more  simple. 

The  specific  gravity  of  the  undiluted  stomach-contents  and  of  the 
stomach-contents  after  dilution  with  a  known  quantity  of  water  is 
determined.     If — 

X  =  the  amount  of  stomach-contents  ; 
S  ^=  the  specific  gravity  of  the  undiluted  contents ; 
S-i  =  the  specific  gravity  of  the  diluted  contents  ; 
V  =  the  amount  of  fluid  aspirated ; 
a  =  the  amount  of  water  introduced  ; 
1  Soc.  de  Biol.,  1890.  ^  Thera-peut.  Monatsh.,  March,  1895. 
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the  following  formula  can  bo  calculated  : 

S  —  Si 

This  formula  can  be  simplified  if  X  is  allowed  to  designate  the  (juantity 
of  fluid  still  remaining  in  the  stomach  and  not  the  total  quantity 
(Reichmann ' ).     Under  these  conditions  the  formula  is  as  follows  : 

a(Si-l) 
S—Si' 

Here  the  other  letters  have  the  same  significance  as  above. 

However  desirable  it  may  be  to  have  methods  of  this  kind  in  the 
solution  of  purely  scientific  questions,  we  certainly  can  get  along  with- 
out them  very  well  in  practice.  All  that  the  practitioner  desires  to 
know  is  the  amount  of  fluid  that  he  can  remove  by  siphonage.  In  cer- 
tain doubtful  cases  he  may  possibly  gain  additional  information  by 
washing  out  with  water. 

The  quantity  of  residue  obtained  by  siphonage  varies  greatly  in 
pathologic  conditions;  in  some  cases  it  is  normal ;  in  others  diminished  ; 
in  still  others  increased.  It  is  impossible  to  give  any  figures  that  would 
form  the  basis  of  a  plus  or  minus.  The  practised  eye  will  recognize  at 
once  whether  there  is  too  much  or  too  little  residue.  We  are  never 
justified  in  drawing  any  conclusions  in  regard  to  the  peptic  powers  of 
the  stomach  from  the  quantity  of  residue. 

The  quantity  of  residue  merely  determines  the  motor  power  of  the 
stomach.  We  will  discuss  this  more  carefully  when  describing  the 
methods  for  determining  the  motor  power  of  the  stomach.  Motor  and 
secretory  powers  of  the  stomach,  however,  do  not  run  parallel ;  the 
secretion  may  be  increased  and  the  residue  also  be  increased,  or  the  secre- 
tion may  be  decreased  and  the  residue  be  normal  or  even  subnormal. 
In  hypersecretion,  for  instance,  we  frequently  see  abnormally  large 
quantities  of  stomach-contents,  and  inversely,  in  cases  of  subacidity, 
we  see  that  the  ingesta  are  moved  into  the  intestine  before  the  normal 
time  limit.  In  fact,  it  seems  sometimes  as  though  the  diminution  in 
the  secretion  of  gastric  juice  were,  so  to  say,  compensated  by  increased 
motor  power.     As  an  independent  condition  hypermotility  is  rarely  seen. 

We  perceive,  therefore,  that  the  amount  of  residue  does  not  permit 
any  conclusions  in  regard  to  the  secretory  powers  of  the  stomach.  In- 
spection of  the  contents  is  more  apt  to  give  us  this  information. 

Siphonage  of  the  stomach  gives  us  information  chiefly  in  regard  to 
the  chemical  conditions  existing,  and  to  a  lesser  degree  in  regard  to  the 
motor  powers  of  the  organ.  All  that  would  be  needed  to  determine  the 
motor  powers  of  the  stomach  would  be  to  wash  out  the  stomach  at  a 
time  when  it  should  normally  be  empty.  In  the  procedure  we  are 
describing,  however,  we  desire  to  obtain  stomach-contents  at  the  height 
of  digestion  ;  for  this  reason  siphonage  must  be  performed  at  a  time  at 
which  we  are  certain  to  find  some  residue  in  the  stomach.     At  the  same 

^  See  abstract  in  Deutsch.  nied.  Wochenschr.,  supplement,  No.  12,  1895,  p.  79. 
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time  this  residue  should  be  chemically  changed.  In  the  case  of  the  test- 
breakfast,  the  most  appropriate  time  is  one-half  hour  after  its  ingestion  ; 
in  the  case  of  the  test-meal  the  time  varies  in  pathologic  cases,  as  I  have 
stated  above. 

If  in  pathologic  cases  siphonage  reveals  the  presence  of  an  abnor- 
mally large  residue,  we  will  only  be  justified  in  concluding  that  the 
stomach  was  unable  to  move  the  ingesta  into  the  intestine  in  a  normal 
manner.  Subsequent  examination  will  have  to  give  us  information  in 
regard  to  its  secretory  power. 

There  are  certain  cases  in  which  more  stomach-contents  is  aspirated 
than  was  introduced.  This  is  a  very  remarkable  fact  that  every  one 
has  probably  noticed  who  has  examined  many  cases  of  stomach-disease, 
particularly  cases  of  ectasy.  This  jjhenomenon  seems  incomprehensible, 
and  it  cannot  apparently  be  reconciled  T^dth  the  view  entertained  until 
quite  recently  that  the  stomach  normally  possesses  the  power  of  absorb- 
ing large  quantities  of  water ;  for  even  if  the  stomach  did  not  absorb 
water  and  did  not  move  the  food  onward,  we  should  hardly  expect  to 
find  the  quantity  of  fluid  larger  a  few  hours  after  the  introduction  of  a 
certain  quantity  of  material,  provided,  of  course,  that  no  residue  of 
some  previous  meal  was  present  in  the  stomach.  Von  Mering^  has 
shown,  however,  that  the  stomach  does  not  absorb  water,  but,  on  the 
contrary,  may  excrete  a  certain  quantity  of  water  when  substances  like 
alcohol,  sugar,  dextrin,  peptone,  etc.,  are  introduced,  and  that  this  secre- 
tion of  water  is,  as  a  rule,  proportionate  to  the  amount  of  these  sub- 
stances absorbed.  This  will  readily  explain  the  peculiar  phenomenon 
we  have  mentioned,  particularly  in  cases  of  ectasy  of  high  degree. 

The  macroscopic  appearance  of  the  stomach-contents  is  also  impor- 
tant. I  called  attention  to  this  fact  many  years  ago.  In  order  to 
accentuate  the  diiferences  I  allow  the  stomach-contents  to  flow  into  large 
graduated  vessels ;  in  this  way  the  quantity  can  be  determined  and  at 
the  same  time  the  color,  the  formation  of  diiferent  layers,  the  physical 
consistence  of  the  particles  contained  in  the  stomach-contents,  the  pres- 
ence of  foreign  admixtures,  etc.,  can  be  studied. 

As  I  have  emphasized  in  another  place,  one  of  the  chief  advantages 
of  my  test-meal  is  that  a  more  exact  difPerentiation  can  be  drawn 
between  the  digestion  of  carbohydrate  and  proteid  material.  In  the 
test-breakfast,  certain  differences  are  observed  ;  in  some  instances  large 
undigested  pieces  of  bread  are  brought  up ;  in  others  remnants  of  bread 
that  are  only  slightly  digested  or  are  almost  completely  digested ;  in 
other  cases  still  there  is  a  very  fine,  uniform,  almost  fluid,  mushy  con- 
tents. In  the  case  of  my  test-meal  the  diiferences  are  more  pronounced  : 
in  some  cases  a  very  fine,  uniform,  mushy  liquid  mass  is  seen  that  con- 
tains no  coarse  elements  at  all  ;  in  others  again  a  mass  of  food  contain- 
ing many  coarse  pieces  of  meat  that  look  as  if  they  had  just  been  swal- 
lowed ;  in  addition  there  is  frequently  an  abundant  admixture  of  mucus. 
In  some  cases  there  is  so  much  mucus  that  the  food  looks  like  a  tough 
mass  and  passes  through  the  sound  with  difficulty,  and  is  very  diffi- 

1  Therapeut.  Monatsh.,  May.  1893. 
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cult  to  filter.  In  other  cases  there  is  a  large  quantity  of  fluid  contents 
that  Ibrnis  three  layers  when  kept  in  a  glass  vessel ;  at  the  bottom  is 
seen  a  laver  consisting  of  line  remnants  of  amylaceous  material ;  above 
this  a  large  layer  of  cloudy  fluid,  and  on  the  top  a  foamy  layer  of  dif- 
ferent height.  If  the  latter  is  present,  it  may  be  considered  evidence 
of  gaseous  fermentation.  This  consistency  of  the  stomach-contents  is 
found  chiefly  in  those  cases  in  which  there  is  stagnation  or  in  which 
there  is  motor  insufliciency.  Gaseous  fermentation  is  not  dependent  on 
the  presence  of  lactic  acid  fermentation,  which  probably  never  occurs  if 
considerable  quantities  of  free  hydrochloric  acid  are  present ;  gaseous 
fermentation,  on  the  other  hand,  is  more  frequently  seen  and  is  more 
intense  in  cases  in  which  there  is  an  abundant  quantity  of  free  hydro- 
chloric acid. 

Investigations  by  Kuhn  ^  and  Strauss  ^  have  shown  that  the  hydro- 
chloric acid  of  the  stomach  is  unable  to  check  fermentation  by  yeast ; 
we  can  understand,  therefore,  that  this  form  of  gaseous  fermentation 
may  be  present  even  if  there  are  much  hyperacidity  and  much  hyper- 
secretion, provided  the  conditions  for  stagnation  of  the  stomach-contents 
are  present.  The  admixture  of  blood,  mucus,  bile,  and  pus  can  fre- 
quently be  seen  on  macroscopic  examination. 

We  see,  therefore,  that  macroscopic  examination  of  the  stomach- 
contents  yields  much  important  information ;  it  tells  us  of  the  motor 
pow'crs  of  the  stomach,  and  to  a  certain  extent  of  the  secretory  activity 
of  the  organ.  If  the  mass  removed  consists  of  a  fine  uniform  paste,  we 
know  that  there  is  good  peptic  power  or  hyperacidity  ;  if  coarse  morsels 
of  meat  appear,  we  know  that  there  is  subacidity ;  if  there  is  an  abun- 
dant quantity  of  amylaceous  residue  and  at  the  same  time  evidence  of 
good  digestion  of  meat,  we  can  diagnose  hypersecretion. 

Only  chemical  examination  can  give  positive  information  in  regard 
to  the  secretory  powers  of  the  organ.  This  alone,  however,  will  not 
be  sufficient,  and  the  only  way  in  which  to  gain  full  insight  into  the 
nature  of  the  disease  is  to  examine  the  stomach-contents  in  the  several 
directions  outlined. 

If  the  food-remnants  obtained  from  the  stomach  in  diiferent  diseases 
are  compared,  the  great  significance  of  macroscopic  inspection  will  be 
understood.  In  many  instances  this  method  alone  will  give  us  diag- 
nostic points  that  we  would  otherwise  obtain  only  by  complicated  chem- 
ical examinations.  There  are  cases,  for  instance,  in  which  the  stomach- 
contents  does  not  give  any  of  the  reactions  for  free  hydrochloric  acid. 
This  shows  that  there  is  a  deficit  in  the  stomach.  Sometimes,  how- 
ever, when  free  hydrochloric  acid  is  absent  we  find  only  a  relatively 
small  amount  of  finely  distributed  food  residue  ;  at  other  times  we  may 
see  larger  quantities  of  coarse  food-particles.  If  we  limit  ourselves  to 
examining  the  filtrate  in  both  these  cases  for  free  hydrochloric  acid,  w'e 
will  probably  consider  that  the  two  are  alike,  and,  as  a  matter  of  fact, 
they  are  alike  in  regard  to  their  free  hydrochloric  acid,  for  in  neither 

'  Zeitschr.f.  klin.  Med.,  vol.  xxi.,  and  Deutseh.  med.  Wochenschr.,  1892,  No.  49. 
^  Zeitschr.f.  klin.  Med.,  vol.  xxvi.,  xxvii. 
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do  we  see  a  formation  of  free  hydrochloric  acid.  If,  however,  we  con- 
sider the  quantity  and  the  appearance  of  the  stomach-contents  in  both, 
we  shall  see  that  in  the  first  case  the  peptic  power  is  better  than  in  the 
second. 

The  first  case  is  functionally  nearly  normal,  for  all  the  albumin  has 
been  digested ;  at  the  same  time  there  was  no  residue  of  free  hydro- 
chloric acid.  In  the  second  case  it  is  different ;  here  the  production  of 
acid  was  subnormal,  as  shown  by  the  disturbed  digestion  of  meat.  If 
this  case  is  more  carefully  examined,  it  will  be  found  that  the  deficit 
of  hydrochloric  acid  is  large,  whereas  in  the  first  case  it  is  small. 
In  this  way  macroscopic  examination  frequently  gives  us  a  clear 
picture  of  disturbances  of  function  that  is  much  simpler  and  just  as 
positive  as  the  one  obtained  by  complicated  chemical  exammations 
that  are  difScuIt  to  carry  out  in  actual  practice. 

Frequently  it  is  necessary  to  siphon  the  stomach  in  the  morning 
when  the  organ  is  still  empty,  and  it  is  well  to  wash  out  the  stomach 
thoroughly  on  the  preceding  evening  and  to  interdict  all  food  during  the 
night.  This  is  necessary  particularly  in  those  cases  in  which  hyper- 
secretion is  suspected.  It  is  often  possible  to  obtain  considerable 
quantities  of  a  cloudy,  sometimes  yellowish -green,  bile-stained  fluid 
that  possesses  all  the  properties  of  gastric  juice.  In  other  instances 
again  nothing  will  be  found  in  the  empty  stomach  but  mucus,  or  in 
cases  of  continuous  regurgitation  of  bile,  nothing  but  bile. 

The  odor  of  the  stomach-contents  is  also  important.  Kormal 
stomach-contents  is  odorless.  In  pathologic  cases  the  stomach-contents 
may  smell  very^  acid  or  be  offensive  and  putrid.  If  there  is  much 
butyric-acid  fermentation,  the  characteristic  odor  of  this  acid  will  be 
noticed.  If  there  is  intestinal  stenosis  or  some  abnormal  communica- 
tion between  the  intestine  and  the  stomach,  the  stomach-contents  may 
have  a  fecal  odor. 

Ulcerative  processes  in  other  organs,  as  the  esophagus,  the  mouth, 
etc.,  may  cause  decomposition  of  the  stomach-contents  and  the  produc- 
tion of  a  23articular  odor.  It  is  never  difficult,  however,  to  differentiate 
between  this  secondarj^  fermentation  and  the  primary  variety  that  occurs 
in  the  stomach  alone. 

CHEMICAL   EXAMINATION   OF    THE    STOMACH-CONTENTS.^— PUR- 
POSE OF  THE  CHEMICAL  EXAMINATION. 

Short  Historic  Revie^v  of  the  Development  of  the  Hydrochloric  Acid  Question, 

Chemical  examination  of  the  stomach-contents  should  follow  macro- 
scopic inspection.  Its  purpose  is  to  determine  to  what  extent  the 
chemical  properties  that  the  gastric  secretion  and  the  products  of  diges- 
tion should  normally  possess  are  present.  By  this  examination  we  are 
frec[uently  enabled  to  determine  whether  or  not  the  stomach  possesses 
digestive  powers,  and  what  abnormalities  of  this  power  exist. 

^  Dr.  Strauss,  my  former  assistant,  has  aided  me  greatly  in  preparing  this  section, 
particularly  in  collecting  the  chemical  literature  on  the  subject.  I  wish  to  thank  him 
in  this  place  for  his  work. 
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The  most  iniportaut  criterion  from  a  practical  point  of  view  as  to 
gastric  secretion  is  the  deterinination  of  an  excess  of  liydrochloric  acid 
at  the  height  of  digestion.  The  tirst  question,  therefjre,  that  must  be 
solved  by  chemical  examination  is  whether  or  not  there  is  i)resent  an 
excess  of  hydrochloric  acid ;  this  excess  is  called  free  hydrochloric  acid. 
If  free  hydrochloric  acid  is  present,  it  may  be  interesting  to  determine 
whether  the  secretion  is  normal  or  increased.  In  the  latter  instance  we 
speak  of  hi/peraciditas  hi/drochlorlca. 

If  free  hydrochloric  acid  cannot  be  demonstrated,  the  digestive 
power  of  the  stomach  is  insufficient.  We  know  this  from  experience. 
In  the  majority  of  cases  this  fact,  coupled  with  the  physical  properties 
of  the  stomach-contents,  is  sufficient  to  determine,  for  practical  purposes, 
the  deticieucy  of  gastric  powers.  In  other  cases  of  subacidity  it  may 
be  important  to  determine  the  exact  degree  of  the  deficiency.  This 
determination  may  be  made  in  two  ways  :  we  can  either  determine  the 
quantity  of  hydrochloric  acid  in  combination  or  we  can  determine  how 
much  more  hydrochloric  acid  should  have  been  secreted  in  order  to 
satisfy  all  the  free  affinities  still  present.  The  latter  method  is  a  very 
simple  one  and  suffices  for  practical  purposes. 

We  see,  therefore,  that  the  most  important  part  in  the  chemical  ex- 
amination of  the  stomach-contents  is  the  determination  of  free  hydro- 
chloric acid.  We  attach  particular  importance  to  the  designation  free 
hydrochloric  acid  in  contradistinction  to  the  words  total  hydrochloric 
acid  and  total  acid.  Many  of  the  differences  of  opinion  that  exist  in 
regard  to  this  hydrochloric  acid  question  can  be  traced  to  a  confusion 
of  these  terms.  The  term  hydrochloric  acid  alone  should  not  be  used 
at  all.  Unfortunately,  many  authors  employ  an  inexact  nomenclature 
to  this  day,  although  every  one  recognizes  that  not  only  from  a  scientific, 
but  also  from  a  practical,  point  of  view  the  terms  free  hydrochloric  acid 
and  total  hydrochloric  acid  should  be  strictly  differentiated.  In  review- 
ing the  history  of  the  hydrochloric  acid  question  it  will  be  seen  that 
much  work  was  needed  before  the  strict  differentiation  of  the  compo- 
nents of  the  gastric  acidity  was  accepted  ;  it  took  a  long  time  before 
the  clinical  significance  of  free  hydrochloric  acid  was  appreciated  and 
understood. 

In  the  beginning  only  a  few  color-reagents — as  methyl-\T[olet,  hydro- 
chlorate  of  rosanilin,  tropaolin  00 — were  employed  for  determining  the 
presence  or  absence  of  hydrochloric  acid  in  the  stomach.  Von  den 
Velden  ^  was  the  first  to  perform  examinations  of  this  kind  in  cases  of 
gastrectasy,  and  to  formulate  a  difference  between  gastric  juice  with  free 
hydrochloric  acid  and  gastric  juice  without  it.  In  those  forms  of  ectasy 
that  were  caused  by  a  cancer  of  the  pylorus  he  noticed  the  absence  of 
hydrochloric  acid,  whereas  in  benign  ectasies  he  could  always  demon- 
strate its  presence.  Yon  den  Velden  believed  that  in  those  ectasies  in 
which  the  above-named  color-reactions  were  negative  no  hydrochloric 
acid  was  secreted  at  all. 

^  Von  den   Velden,    '-TJeber  Yorkommen  und  Mangel  der   freien   Salzsaure  bei 
Gastrektasie, "  Deutsch.  Arch.f.  klin.  Med.,  1879,  vol.  xxiii. 
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Ewald/  in  the  beginning,  claimed  that  the  anilin  dyes  employed  by 
von  den  Velden  for  the  determination  of  free  hydrochloric  acid  were 
not  suitable  ones,  and  he  also  combated  the  conclusions  that  von  den 
Velden  drew  from  the  results  he  obtained  with  these  reagents.  Inves- 
tigations carried  on  in  my  clinic  led  to  a  diiferent  view  of  the  matter. 
These  were  begun  immediately  after  the  appearance  of  von  den  Velden's 
report,  and  were  carried  on  systematically.^  We  did  not  limit  ourselves 
to  the  examination  of  cases  of  gastrectasy,  but  extended  our  investiga- 
tions to  all  diseases  of  the  stomach.  In  addition  to  testing  the  stomach- 
contents  with  color-reagents  we  instituted  artificial  digestion  experiments 
with  the  gastric  juice — i,  e.,  the  filtrate  of  the  stomach-contents.  We 
soon  demonstrated  that  the  color-reactions  were  positive  in  all  those 
cases  where  the  digestive  powers  of  the  stomach  were  good.  Wherever 
the  color-reactions  appeared,  the  gastric  juice  was  capable  of  digesting 
albumin  in  a  short  time,  and  vice  versa. 

On  the  other  hand,  we  did  not  feel  justified  in  accepting  the  theoretic 
view  formulated  by  von  den  Velden  in  those  cases  in  which  the  color- 
reactions  and  the  digestion  experiments  were  negative.  We  soon  dis- 
covered that  the  addition  of  a  quantity  of  free  hydrochloric  acid  suffi- 
cient to  produce  color-reactions  did  not  yield  positive  color-reactions  if 
it  was  added  to  gastric  contents  that  did  not  originally  give  these 
reactions  and  could  not  digest  a  disc  of  albumin.  We  drew  conclusion 
from  this  discovery  that  the  hydrochloric  acid  added  was  either  changed 
or  entered  into  some  combination  that  rendered  it  undiscoverable  by  the 
color-reagents. 

For  some  time  these  difierent  color-reagents  were  universally  adopted, 
and  new  stains  were  added  to  them.  Some  time  later  Cahn  and  von 
Mering  ^  published  a  paper  that  seemed  to  invalidate  the  significance  of 
all  the  color-reagents  that  were  being  em.ployed.  These  investigators 
succeeded  in  demonstrating  the  presence  of  free  hydrochloric  acid  in 
gastric  juice  that  did  not  give  the  ordinary  color-reactions,  particularly 
the  one  with  methyl-violet,  and  that,  according  to  von  den  Velden  and 
myself,  did  not  contain  free  hydrochloric  acid.  If  they  removed  all 
organic  acids  from  gastric  juice  of  this  kind,  they  found  an  acid  residue 
and  demonstrated  that  its  acidity  was  due  to  the  presence  of  hydro- 
chloric acid.  They  proved  this  by  the  cinchouin  method,  by  which 
neutral  chlorids  are  not  decomposed,  but  by  which  the  chlorin  of  hydro- 
chloric acid  is  discovered.  As  the  color-reactions  were  negative  even 
in  those  cases  in  which  hydrochloric  acid  w^as  present,  they  declared 
themselves  against  the  employment  of  methyl-violet  and  similar  color- 
reagents,  and  stated,  in  opposition  to  von  den  Velden  and  myself,  that 

1  Ewald,  Zeitschr.f.  klin.  Med.,  vol.  i. 

»  Eiegel,  Berlin,  klin.  Wochenschr.,  1885;  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxvi.  ; 
Zeitschr.  f.  klin.  Med.,  vol.  xi.  ;  "  Ueber  Diagnostik  und  Therapie  der  Magenkrank- 
heiten, "  Vo^^wawn's  Samml.  klin.  FoWra^re,  No.  289  ;  Edinger,  Be7'lin.  klin.  Woch- 
enschr.,  1880,  ISTo.  9;  Deutsch.  Arch./,  klin.  Med.,  vol.  xxix.  ;  Kredel,  Zeitschr.f.  klin. 
Med.,  vol.  vii. 

3  Cahn  and  von  Mering,  ' '  Die  Sauren  des  gesunden  und  kranken  Magens, ' '  Deutsch. 
Arch.  f.  klin.  Med.,  vol.  xxxix. 
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hydrochloric  acid  was  regularly  present  in  the  gastric  juice  of  cases  of 
carcinoma  of  the  stomach. 

These  investigations  by  Cahu  and  von  Mering  ahnost  shattered  all 
confidence  in  color-raigents,  and  many  clinicians  were  about  to  dis- 
card all  color-tests  and  consider  them  as  devoid  of  all  diagnostic 
value,  when  vou  Noorden  and  Houigniaun  ^  succeeded  in  explaining  the 
apparent  contradiction  that  existed  between  my  previous  experiences 
and  the  results  of  Cahn  and  von  Mering. 

Honigmann  and  von  Noorden  started  from  the  fact,  which  I  had 
demonstrated  for  the  first  time,  that  every  stomach-contents  that  gave 
distinct  color-reactions  was  able  to  digest  albumin  rapidly,  and  that  a 
stomach -contents  that  did  not  give  these  reactions  was  unable  to  change 
the  disc  of  albumin.  Cahn  and  von  Mering's  investigations,  more- 
over, did  not  explain  another  fact — namely,  that  a  mixture  of  hydro- 
chloric acid  in  proportion  sufficient  to  give  positive  color-reactions,  if 
added  to  stomach-contents  that  did  not  give  these  color-reactions  before, 
was  still  unable  to  cause  the  appearance  of  these  reactions.  Von 
Noorden  and  Honigmann  repeated  Cahn  and  von  Mering's  experiments, 
and  found  that-  all  stomach-contents  that  did  not  give  the  color-reac- 
tions still  contained  an  acid  radicle  that  could  redden  litmus-paper, 
but  that  could  not  digest  albumin.  If  they  added  to  stomach-contents 
of  this  kind,  the  composition  of  which  was  determined,  a  titrated  quan- 
tity of  hydrochloric  acid,  they  did  not  find  the  amount  of  hydrochloric 
acid  that  they  calculated  to  find,  but  always  discovered  a  deficiency  of 
hydrochloric  acid.  This  demonstrated  that  the  acid  residue  of  Cahn 
and  von  Mering  was,  in  fact,  hydrochloric  acid,  but  not  free  hydro- 
chloric acid ;  if  it  had  been  free,  it  would  have  been  added  to  the  quan- 
tity that  was  contained  in  the  artificial  mixture,  and  this  increase 
should  have  been  determinable.  Honigmann  and  von  Noorden,  there- 
fore, assumed  that  in  all  those  cases  in  which  color-reactions  were 
absent  a  quantity  of  hydrochloric  acid  was  present  that  was  insufficient 
to  satisfy  all  the  affinities  of  the  albumin  of  the  food,  and  that,  as  a 
result,  peptonization  remained  incomplete.  These  investigators  deter- 
mined the  amount  of  this  deficit  by  adding  titrated  hydrochloric  acid 
to  stomach-contents  until  color-reactions  appeared  ;  as  soon  as  the  color 
change  occurred,  they  knew  free  hydrochloric  acid  to  be  present ;  in 
other  words,  they  were  certain  that  all  hydrochloric  acid  affinities  were 
satisfied. 

In  this  manner  the  value  of  color-reagents  for  determining  the 
presence  of  free,  excessive,  digestive  hydrochloric  acid  was  reestab- 
lished, and  at  the  same  time  an  explanation  was  furnished  for  the  fact 
that  gastric  juice  that  gave  color-reactions  could  digest  albumin,  whereas 
gastric  juice  that  did  not  give  these  reactions  could  not  do  so.  In 
this  manner,  too,  the  necessity  was  first  discovered  of  difiPerentiating 
strictly  between  free  and  combined  hydrochloric  acid.  The  explanation 
was   also    given  why  stomach-contents  that  gave  color-reactions  had 

1  Honigmann  and  von  Noorden,  "  Ueber  das  Verhalten  der  Salzsaure  im  carcino- 
matosen  Magen, "  Zeitschr.  f.  klin.  Med.,  vol.  xiii. 
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digestive  powers,  and  why  stomach-contents  that  did  not  give  these 
reactions  was  not  capable  of  digesting  albumin. 

All  this  did  not  establish  how  much  hydrochloric  acid  had  been 
used  for  digestion.  Normal  gastric  juice,  however,  at  the  height  of 
digestion  always  contains  free  hydrochloric  acid  in  excess,  so  that 
if  free  hydrochloric  acid  was  absent,  a  deficiency  in  the  secretory 
powers  of  the  stomach  was  demonstrated.  It  was  an  easy  matter 
to  determine  the  amount  of  this  deficit  by  adding  titrated  hydro- 
chloric acid  until  free  hydrochloric  acid  appeared  ;  in  other  words, 
until  the  normal  conditions  of  the  gastric  juice  w^ere  established.  The 
amount  of  the  deficit  could  readily  be  calculated  from  the  amount  of 
hydrochloric  acid  added. 

I  have  intentionally  given  so  much  space  to  the  investigations  of 
my  former  pupils,  Honigmann  and  von  Noorden,  because  they  are 
important  and  significant  for  the  understanding  of  other  investigations 
to  be  presently  described ;  also  because  they  have  changed  our  views  in 
regard  to  the  hydrochloric  acid  question.  In  these  investigations  the 
difference  in  principle  between  free  and  combined  hydrochloric  acid  was 
emphasized  for  the  first  time.  On  the  basis  of  this  work,  different  inves- 
tigators attempted  to  find  methods  for  determining  the  size  of  these  two 
factors — namely,  of  free  and  combined  hydrochloric  acid.  Of  all 
methods  devised,  those  of  Sjoqvist^  Leo",  and  Martins  and  Liittke^are, 
most  commonly  in  use.  At  the  same  time  there  exists  a  difference  of 
opinion  in  regard  to  the  value  of  the  different  methods  of  determina- 
tion and  in  regard  to  the  application  of  these  determinations  to  clinical 
facts.  Only  recently  do  we  find  more  uniformity  of  opinion  in  regard 
to  the  clinical  value  of  hydrochloric  acid  determinations,  and  I  believe 
that  this  opinion  essentially  coincides  with  the  views  that  I  enunciated 
a  long  time  ago  and  have  maintained  ever  since. 

The  point  of  view  adopted  to-day  is  practically  the  following  :  The 
first  question  that  the  physician  will  ask  is.  Whether  the  diges- 
tive power  of  the  gastric  juice  is  good  or  bad.  This  question  is 
answered  by  examining  for  free  hydrochloric  acid.  For  if  free,  or 
still  more  if  excessive,  hydrochloric  acid  is  present  at  a  given  time  after 
the  ingestion  of  a  certain  amount  of  food,  we  will  know  that  all  hydro- 
chloric acid  affinities  are  satisfied,  that  the  stomach  has  complied  with 
all  the  demands  on  its  chemical  powers,  and  that  it  has  succeeded  in 
producing  more  hydrochloric  acid  than  was  needed.  It  is  this  free  hydro- 
chloric acid  that  we  determme  by  our  color-reagents  ;  a  normal  stomach, 
therefore,  produces  an  excess  of  hydrochloric  acid,  and  if  we  can 
demonstrate  the  existence  of  this  overproduction  by  our  color-reactions, 
then  we  know  that  sufficient  hydrochloric  acid  has  been   produced.     In 

1  Sjoqvist,  "  Eine  neue  Methode,  freie  Salzsaure  im  Mageninhalt  quantitativ  zu 
bestimmen, "  Zeitschr.  f.  physiol.  Chemie^  1888,  vol.  xiii.,  p.  1. 

2  Leo,  "Eine  neue  Methode  zur  Saurebestimmung  im  Mageninhalt,"  Centralhl.  f. 
d.  med.   Wissensch.,  1889,  No.  26. 

»  Martins  and  Liittke,  Die  Magensaure  des  Mensehen,  Stuttgart,  1892.  (This  con- 
tains a  complete  bibliography  of  the  literature  on  the  chemical  analysis  of  the  contents 
of  the  stomach  published  up  to  that  time. ) 
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general,  therefore,  the  Jetermination  of  free  liydrochlorie  acid  will  <xive 
us  a  great  deal  (if  inforniatiDU  in  regard  to  the  normal  digestive  powers 
of  the  stomach.  In  healthy  suhjects  this  excess  fluctuates  within  nar- 
row boundaries,  provided  the  conditions  are  the  same.  In  pathologic 
cases  this  is  different.  Here  we  may  see — (1)  that  hydrochloric  acid  is 
completely  absent — that  is,  that  there  is  no  excess  ;  (2)  that  there  is 
only  a  slight  excess ;  and  (o)  that  there  is  an  abnormal  excess. 

We  need  hardly  mention  that  for  practical  purposes  it  is  unnecessary 
to  make  quantitative  determinations  of  the  hydrochloric  acid  in  combi- 
nation iu  cases  "2  and  3  ;  the  presence  of  even  slight  quantities  of  free 
hydrochloric  acid  shows  that  the  food  is  completely  saturated  therewith. 
In  group  1  this  is  different ;  here  it  may  be  important  and  interesting 
to  determine  the  quantity  of  hydrochloric  acid  iu  combination. 

A  second  method  to  determine  the  degree  of  secretory  insufficiency 
would  be  to  determine  the  amount  of  the  deficit. 

These,  in  general,  are  the  methods  we  shall  have  to  adopt.  The 
examination  of  the  stomach-contents  should  be  both  qualitative  and 
quantitative.  In  the  first  place  we  must  determine  whether  free  hydro- 
chloric acid  is  present  or  not ;  after  this  is  done  we  can  advance  to 
quantitative  examinations — in  the  one  group  of  cases,  of  free  hydrochloric 
acid ;  in  the  other,  of  hydrochloric  acid  in  combination  or  of  the  amount 
of  the  deficit  up  to  the  point  where  free  hydrochloric  acid  appears. 

DETERMINATION  OF  HYDROCHLORIC  ACID. 

The  Qualitative  Determination  of  Free  Hydrochloric 
Acid. — The  presence  of  free  hydrochloric  acid^  is  determined  by  a 
number  of  color-reagents.  Many  of  the  stains  that  have  been  recom- 
mended for  this  purpose  are  of  historic  interest  only — among  them  Uffel- 
manu's  -  red-wine  stain,  mallow-,  raspberry-,  and  madder-stain. 

Among  the  coal-tar  colors  we  may  mention  methyl- violet ;  von  den 
Velden  ^  employed  this  stain  for  the  first  time,  and  a  great  many  reports 
have  at  different  times  been  published,  all  testifying  to  the  utility  of 
this  stain  in  determining  the  presence  of  free  hydrochloric  acid  in  the 
stomach-contents. 

Free  hydrochloric  acid  changes  the  color  of  this  stain  from  violet  to 
blue ;  this  change  of  color  is  sometimes  difficult  to  determine  ;  the  re- 
action is,  therefore,  somewhat  dependent  on  the  subjective  color-sense 
of  the  observer,  and  consequently  not  absolutely  reliable  ;  only  a  pro- 
nounced blue  demonstrates  the  presence  of  free  hydrochloric  acid.  "We 
can  state,  from  our  personal  experience,  that  a  stomach-contents  that 
stains  methyl-violet  blue  also  possesses  good  digestive  powers  for  albu- 
min ;  if  the  blue  color  appears,  we  know  that  at  least  sufficient  free 

1  The  stomach-contents  in  the  majurity  of  cases  is  acid,  so  that  it  is  unnecessary  for 
the  practitioner  to  test  its  reaction  with  litmus-paper ;  only  in  cases  where  the  absence 
of  free  hydrochloric  acid  is  established  may  the  reaction  of  the  stomach-contents  be 
determined  afterward. 

-  Uffelmann.  "  Ueber  die  ^lethoden  des  Nachweises  freier  Sauren  im  Magenin- 
halt,  ■■  Zeitschr.J.  klin.  Med.,  vol.  viii.,  p.  393. 

^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxiii. 
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HCl  is  present  to  digest  albumin.  For  all  these  reasons  methyl-violet 
is  a  reagent  that  commends  itself  for  general  use. 

Benzopurpurin  (von  Jaksch^),  malachite  green  (Koster^),  smaragd 
green,  and  brilliant  green  (von  Jaksch  ^)  have  never  become  popular. 
The  same  applies  to  ultramarine  (Kahler  ^),  sulphid  of  zinc  (Kraus  ^), 
and  Mohr's  ^  and  Eeoch's  reagents. 

Congo-red  and  tropaolin  00  are  the  most  popular  stains  of  all  the 
coal-tar  series. 

Congo-red  was  introduced  by  Hosslin ''  and  myself  ^  for  the  chemical 
analysis  of  the  stomach-contents ;  it  is  a  red  benzidin  stain  that  turns 
blue  on  contact  with  acids.  It  is  a  very  simple  and  distinct  reagent 
for  free  acids.  If  the  color  change  occurs,  there  must  be  free  acid  ; 
hydrochloric  acid  does  not  cause  the  change  if  combined  with  organic 
bases  or  albumin,  nor  with  acid  phosphates  in  solutions  as  dilute  as 
those  found  in  the  stomach.  It  is  true  that  a  great  many  free  organic 
acids  may  turn  Congo-red  blue  in  addition  to  hydrochloric  acid.  Quan- 
tities of  these  acids,  however,  large  enough  to  produce  this  blue  colora- 
tion are  never  found  in  the  stomach-contents,  so  that  the  appearance 
of  blue  always  indicates  the  presence  of  free  hydrochloric  acid. 

Tropaolin  00  is  also  a  good  and  safe  reagent  for  free  acid.  I 
have  employed  it  in  watery  solution  for  fifteen  years,  and  have  found 
that  Merck's  preparation  is  a  very  good  one.  Ewald^  in  the  beginning 
doubted  the  value  of  tropaolin  for  demonstrating  free  hydrochloric  acid. 
The  reason  for  this  was  that  the  preparation  he  employed  was  not  so 
good  as  ours.  In  a  later  report  ^°  he  himself  recommends  tropaolin  as 
the  best  reagent  for  free  acid.  Tropaolin,  at  the  same  time,  is  no 
better  than  Congo-red — in  fact,  it  is  not  quite  so  sensitive ;  it  reacts 
only  to  free  acid ;  organic  compounds  of  hydrochloric  acid  do  not 
aifect  it. 

Of  late,  Topfer^^  has  recommended  0.5  per  cent,  alcoholic  solutions 
of  dimethyl  amidoazobenzol ;  according  to  the  investigations  carried  on 
in  my  laboratory,^^  this  reagent  is  very  sensitive  to  free  acids,  but  also 
reacts  to  moderately  concentrated  solutions  of  lactic  acid,  and,  in  addi- 
tion, does  not  show  so  marked  a  color  change  when  it  does  react. 

All  the  above-mentioned  stains  possess  the  property  of  reacting  with 
all  free  acids,  including  the  organic   acids.     They  are  not  so  sensitive, 

^  Yon  Jaksch,  Klin.  Diagnostik  der  imieren  Krankheiten,  third  edition,  1892. 

^  Koster,  "  Upsala  Lakareforen, "  Fbrhandling^  1885,  Nos.  5,  6. 

^  Yon  Jaksch,  loc.  cit.  *  Kahler,  Prager  med.  Wochenschr-.,  1887,  No.  32. 

5  Kraus,  ibid.,  1887,  p.  439. 

^  Mohr,  Lehrbuch  der  cheniisch-analytischen  Titrirmethode.  Braunschweig,  1878. 

''Yon  Hosslin,  '-Ein  neues  Eeagens  auf  freie  Salzsaure, '"  Miinch.  med.  Wochen- 
schr.,  1886,  No.  6. 

*  Eiegel,  "  Ueher  die  Indicationen  zur  Anwendung  der  Salzsaure  hei  Magenkrank- 
heiten.''  Deutsch.  med.  Wochenschi'.,  1886,  No.  35. 

^  Zeitschr.  f.  klin.  Med.,  vol.  i. 

1"  Ewald  and  Boas,  "  Beitrage  zur  Phrsiologie  und  Pathologic  der  Yerdauung, " 
Virchow' s  Arch.,  vol.  ci. 

1^  Topfer,  "  Eine  !Methode  zur  titrirmetrischen  Bestimmung  der  hauptsachlichsten 
Factoren  der  Magenaciditiit, ''  Zeitschr.  f.  physiol.  Chemie,  vol.  six.,  No.  1. 

12  Strauss,  "Zur  quantitativen  Bestimmung  der  Salzsaure im  menschlichen  Magen- 
saft, "  Deutsch.  Arch.f.  klin.  Med.,  vol.  Iv. 
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however,  to  free  ori^anic  acids  as  tliey  are  to  free  mineral  acids  ;  or,  in 
other  words,  the  concentration  of  free  ortj;'anic  acids  must  be  nmch 
greater  to  brino;  about  the  reaction  than  that  of  free  mineral  acids. 
Thus,  for  instance,  a  0.01  per  cent,  solution  of  hydrochloric  acid  will 
produce  a  distinct  reaction  with  Congo-paper  (Martius  ^),  and  three 
times  as  much  lactic  acid  is  needed  to  produce  the  same  result.  In  my 
experience,  I  have  never  seen  a  case  in  which  lactic  acid  or  other 
org-anic  acids  were  present  in  the  stomach  in  quantities  large  enough  to 
produce  the  reaction,  so  that  any  error  that  might  be  attributed  to  the 
presence  of  organic  acids  can  be  neglected.  At  the  same  time  even  a 
remote  possibility  of  error  may  be  eliminated  by  employing  two  reagents 
that  react  only  to  free  mineral  acids  ;  these  are  Giinzburg's  ^  and  Boas'  ^ 
reagents. 

Giinzburg's  reagent  consists  of  2  gm.  of  phloroglucin,  1  gm.  of 
vanillin,  and  30  gm.  of  absolute  alcohol.  Boas'  reagent  consists  of 
5  gm.  of  resorcin,  3  gm.  of  cane-sugar,  100  gm.  of  distilled  alcohol. 

Giinzburg's  reagent  is  employed  a  great  deal;  Boas'  reagent  is  not 
used  so  much. 

Method  of  Employing  the  More  Common  Reagents  for 
Free  Hydrochloric  Acid. — We  will  limit  ourselves  to  describing 
the  method  of  using  the  more  common  reagents  for  hydrochloric  acid — 
namely,  methyl- violet,  Congo-red,  tropaolin,  Giinzburg's,  and  Boas' 
methods. 

In  using  methyl-violet  two  test-tubes  of  ecj^ual  caliber  are  filled  to 
one-third  with  a  very  dilute  (about  0.2  pro  mille)  watery  solution  of 
methyl-violet.  Then  a  few  cubic  centimeters  of  filtered  stomach-con- 
tents are  allowed  to  flow  into  one  of  the  test-tubes.  The  color  of  the 
two  is  then  compared.  It  is  often  well  to  add  as  much  distilled  water 
to  the  second  test-tube  as  stomach-contents  to  the  first,  so  that  an  ecpal 
amount  of  fluid  is  present  in  both  tubes  and  the  dilution  of  the  stain  is 
the  same.  If  free  hydrochloric  acid  is  present,  the  violet  tint  of  the 
solution  will  turn  to  blue. 

The  reaction  may  also  be  performed  as  follows  :  A  little  methyl- 
violet  solution  is  poured  into  a  porcelain  dish,  and  the  dish  moved 
about  so  that  a  thin  violet  layer  is  formed  on  the  bottom  ;  if  a  drop  of 
the  stomach-contents  filtrate  is  allowed  to  flow  from  the  margin  of  the 
porcelain  dish,  a  distinct  blue  zone  will  be  formed  at  the  point  of  con- 
tact of  the  two  liquids,  clearly  distinguishable  from  its  violet  surround- 
ings. If  there  is  a  pronounced  blue  tinge,  we  know  that  free  hydro- 
chloric acid  is  present. 

Tropaolin  00  may  be  employed  in  the  same  manner,  either  in  an 
alcoholic  solution  or  better  in  a  concentrated  waters'  solution.  Free 
hydrochloric  acid  turns  the  yellow  color  of  these  solutions  into  a  deep 
red.     I  am  in  the  habit  of  using  the  watery  solution  alone.     Sometimes 

1  Martins,  loc.  cit.,  p.  42. 

2  Giinzburg,  ' '  Xeue  Methode  zum  Xachweise  freier  Salz?aure  im  Mageninhalt. ' ' 
CentralU.f.  klin.  Med.,  1887,  No.  40. 

*Boas,""Ein  neues  Reagens  zum  Nachweis  freier  Salzsaure  im  Mageninhalt," 
ihid.,  1888,  No.  45. 
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tropaolin  is  used  in  the  shape  of  paper  saturated  with  the  stain  in  the 
same  manner  as  Congo-red. 

Congo-paper  ^  is  filter-paper  saturated  with  a  watery  solution  of 
Congo-red.  It  is  pale  pink  in  color.  A  strip  of  this  paper  is  dipped 
into  filtered  or  non-filtered  stomach-contents ;  if  free  hydrochloric  acid 
is  present,  the  paper  will  turn  blue,  and  the  moist  blue  part  will  be  dis- 
tinctly diiferentiated  from  the  red  and  dry  part.  As  moistening  the 
paper  sometimes  produces  a  slight  change  in  the  shade  of  red,  it  is  well 
to  control  the  experiment  by  moistening  another  strip  of  Congo-paper 
with  distilled  water  and  comparing  the  two.  This  is  necessary,  how- 
ever, only  when  the  reaction  is  far  below  normal.  If  appreciable  quan- 
tities of  free  hydrochloric  acid  are  present,  the  color  change  will  be 
very  marked. 

Giinzburg's  reaction  is  performed  as  follows  :  One  or  t^vo  drops  of 
the  reagent  are  put  into  a  small  porcelain  dish,  the  lid  of  a  porcelain 
crucible,  or  a  porcelain  spoon,  and  mixed  with  the  same  quantity  of 
stomach-contents.  The  two  fluids  are  carefully  heated  over  a  small 
flame ;  it  is  not  well  to  bring  the  flame  too  close  to  the  porcelain  dish. 
The  heating  should  be  interrupted  from  time  to  time  and  the  dish  kept 
moderately  cool  by  blowing.  These  precautions  are  necessary,  because 
too  great  heating  of  the  fluid  causes  it  to  evaporate  and  burns  the  stain. 
As  soon  as  the  fluid  evaporates,  a  red  marginal  zone  will  be  seen  if 
free  hydrochloric  acid  is  present ;  this  will  gradually  spread  until  it 
involves  the  whole  moistened  surface.  Reaction  is  positive  only  if  the 
color  is  an  intense  red.  Brownish  or  yellowish  colors  may  be  caused 
by  drying  or  partial  carbonification  of  albumin. 

Giinzburg's  reagent  should  be  prepared  fresh  from  time  to  time  and 
should  be  kept  in  a  brown  bottle,  as  it  readily  decomposes  and  forms 
a  sediment. 

Paper  saturated  with  Giinzburg's  reagent  has  been  recommended. 
It  should  be  used  as  follows  :  The  paper  is  moistened  with  a  few  drops 
of  gastric  contents  and  heated  as  above  in  a  porcelain  dish.  This 
method  of  employing  the   reagent  has  no  advantages. 

Boas'  reaction  is  also  performed  by  allowing  the  two  fluids  to  evap- 
orate.     The  shade  of  red  is  slightly  different — more  like  cinnabar. 

Of  all  the  reagents  that  we  have  described,  the  best  ones  are  Congo- 
paper  and  Giinzburg's  reagent.  These  two  are  the  most  universally 
employed. 

Giinzburg's  reagent,  it  is  true,  gives  more  uniform  results  than 
Congo-paper,  as  the  former  reacts  only  to  free  hydrochloric  acid, 
whereas  Congo-paper  also  reacts  to  other  free  acids.  They  are  both 
equally  sensitive  to  free  hydrochloric  acid. 

On  the  other  hand,  Congo-paper  is  simpler  than  Giinzburg's  reagent. 
No  apparatus  is  needed  for  warming  and  evaporating  ;  any  practitioner 

1  Unfortunately,  the  Congo-paper  of  commerce  is  not  uniformly  sensitive.  _  It 
would  be  desirable  to  have  it  always  made  with  solutions  of  the  same  concentration. 
Hiibner  informs  me  verbally  that  the  best  concentration  for  saturating  paper  is  1  :  1000. 
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can  caxry  a  few  strips  ^  with  him  and  perform  his  reactions  at  the 
patient's  honse,  oitlier  with  filtered  or  non-filtered  gastric  juice  or  with 
a  drop  of  the  fluid  that  he  finds  in  the  lower  opening  of  the  stomach- 
tube.  In  doubtful  cases,  if  the  reaction  is  very  weak,  it  may  be  well 
to  control  the  results  with  Giinzburg's  reagent.  It  will  be  very  rare 
indeed — and  personally  I  have  never  seen  such  a  case — to  find  such 
large  quantities  of  lactic  acid  that  Congo-paper  is  colored  blue.  If  this 
should  ever  occur,  it  is  probable  that  such  abnormally  large  quantities 
of  lactic  acid  would  immediately  be  revealed  by  the  smell  and  the 
appearance  of  the  stomach-contents  and  would  naturally  call  for  a 
special  examination.  [Lactic  acid  is  not  to  be  detected  by  its  odor,  nor 
does  the  appearance  of  the  stomach-contents  afford  a  reliable  guide  to 
its  presence. — Ed.] 

If  we  see  a  pronounced  reaction  with  Congo-paper  or  Giinzburg's 
reagent,  we  know  that  the  stomach  has  secreted  sufficient  hydrochloric 
acid  f  with  a  little  practice  it  will  even  be  possible  to  determine,  from 
the  intensity  of  the  reaction,  whether  the  quantity  of  the  free  hydro- 
chloric acid  is  normal  or  subnormal.  Those  who  are  not  practised  may 
perfoiTU  exact  determinations  by  making  one  of  the  quantitative  ex- 
aminations that  we  will  describe  below.  [Even  the  most  practised 
should  resort  to  the  quantitative  methods  with  rare  exceptions. — Ed.] 

If  the  color-reactions  are  negative,  we  may  say  that  the  stomach  is 
not  capable  of  normal  digestion.  I  base  this  statement  on  the  results 
of  the  digestive  experiments  that  I  have  performed.^  This  is  the  most 
important  fact  to  be  elicited,  and  the  other  questions,  whether  the 
stomach  contains  much,  little,  or  no  hydrochloric  acid  in  combination, 
or  whether  much  hydrochloric  acid  must  be  added  in  order  to  cause  the 
appearance  of  free  hydrochloric  acid,  are  of  subordinate  importance 
[but  stUl  of  importance] .  For  the  diagnosis  and  for  the  treatment  of 
these  cases  of  subacidity  the  most  important  point  to  elicit  is  whether 
large  quantities  of  foreign  acids,  particularly  lactic  and  volatile  acids, 
are  present. 

The  Qtiantitative  Determinations  of  Hydrochloric  Acid. 
— The  most  important  questions  remain,  whether  or  not  free  hydro- 
chloric acid  is  present  and  whether  or  not  the  stomach-contents  gives 
distinct  reactions  for  free  hydrochloric  ^cid.  If  these  questions  are  once 
decided,  it  may  still  be  interesting  to  perform  quantitative  acid  deter- 
minations. Such  a  determination  is  necessary  in  cases  where  the 
presence  of  free  hydrochloric  acid  is  demonstrated  by  the  color-reagents. 

^  By  my  request  the  chemical  factory  of  Merck  manufactures  small  booklets  of 
Congo-paper  similar  to  the  litmus-paper  books  that  have  been  in  use  for  some  time. 

^  We  may  say  that,  almost  without  exception,  a  sufficient  quantity  of  pepsin  is 
present  whenever  free  hydrochloric  acid  is  found.  Up  to  date  only  a  few  isolated 
observations  are  on  record  in  which  there  were  excessive  secretion  of  hydrochloric  acid 
and  a  relative  decrease  in  the  secretion  of  pepsin,  causing,  of  course,  disturbances  in 
the  digestive  powers.  (See  Sticker,  Miinch.  7ned.  Wochenschr.,  1886,  Nos.  32,  33,  and 
Gerhardt,  Berlin,  klin.   Wochenschr.,  1886,  No.  36.) 

^  I  advise  performing  artificial  digestion  experiments  in  cases  of  this  kind.  If  all 
investigators  had  done  this  as  I  have,  there  would  have  been  less  confusion  in  regard 
to  the  value  of  color-reagents. 
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If  the  color-reactions  are  negative,  we  know  that  the  production  of 
hydrochloric  acid  is,  at  all  events,  reduced.  In  a  case  of  this  kind  it 
may  be  important  to  determine  the  presence  of  organic  acids  and  to 
determine  how  large  the  deficiency  of  hydrochloric  acid .  is.  Other 
quantitative  determinations  are  of  little  practical  value.  It  is  important, 
however,  to  determine  the  quantity  of  free  hydrochloric  acid  present 
and  to  decide  whether  it  is  normal  or  increased. 

Quantitative  determinations  should  be  made  in  three  directions  :  (1) 
For  the  total  acidity  ;  (2)  for  the  amount  of  free  hydrochloric  acid ;  (3) 
for  the  amount  of  hydrochloric  acid  in  combination. 

The  quantity  of  organic  acids,  particularly  of  lactic  or  of  acid  salts, 
may  also  be  determined  by  quantitative  methods. 

(a)  Determination  of  the  Total  Acidity. — The  total  acidity  is 
caused  by  the  following  factors  :  First,  free  hydrochloric  acid ;  second, 
hydrochloric  acid  in  combination ;  third,  acid  salts ;  fourth,  organic 
acids. 

The  determination  of  the  total  acidity  is  made  with  -^  normal 
sodium  hydrate  solution  ;  phenolphthalein  in  1  per  cent,  alcohol  solution 
is  used  as  an  indicator ;  this  body  turns  red  as  soon  as  the  reaction  of 
the  fluid  becomes  slightly  alkaline.  The  other  indicators,  as  litmus 
tincture,  rosolic  acid,  etc.,  do  not  indicate  the  transition  from  acid  to 
alkaline  reactions  so  distinctly,  and  consequently  do  not  yield  such 
positive  results  on  titration.^ 

The  determination  is  carried  out  as  follows  :  10  c.c.  of  filtered 
stomach-contents  are  measured  in  a  pipet  or  a  measuring  flask.  This 
quantity  is  poured  into  a  beaker ;  three  or  four  drops  of  phenolphthalein 
solution  are  added,  causing  a  slightly  grayish  clouding.  One-tenth 
normal  sodium  hydrate  solution  is  then  allowed  to  flow  from  a  buret 
until  the  reddish  color  of  the  fluid  no  longer  disappears,  when  the 
mixture  is  agitated.  The  beginning  of  the  reddish  color  is  seen  very 
well  if  the  beaker  is  placed  on  a  white  foundation — a  porcelain  plate. 
Ten  c.c.  of  the  filtrate  are  usually  employed,  but  the  test  can  be  per- 
formed with  less — for  instance,  5  c.c. 

Jaworski  ^  and  Ewald  have  proposed  calling  the  number  of  cubic 
centimeters  of  ylg-  normal  sodium  hydrate  solution  that  are  needed  to 
neutralize  100  c.c.  of  stomach-contents  the  degree  of  acidity,  instead  of 
calculating  the  acid  equivalent  of  the  amount  of  soda  solution  used  for 
neutralization.  If,  for  instance,  5.8  cm.  of  -^  normal  sodium  hydrate 
solution  are  needed  to  neutralize  the  stomach-contents,  a  corresponding 
hydrochloric  acid  equivalent  is  not  calculated,  but  the  acidity  of  the 
stomach-contents  is  called  58. 

If  any  one  desires  to  know  the  exact  quantity  of  hydrochloric  acid, 
it  is  an  easy  matter  to  calculate  it  according  to  the  well-known  laws  of 
molecular  equivalents  :  1   c.c.  of  -^-^   normal  sodium  hydrate   solution 

^  It  is  always  well  to  use  the  same  indicator,  as  otherwise  errors  of  several  cubic 
centimeters  may  occur. 

'-'  See  Zeitschr.f.  klin.  Med.,  vol.  xi.,  p.  64;  and  Deutsch.  med.  Wochenschr.,  1887, 
Nos.  36-38. 


DETERMINATIONS   OF  HYDROCHLORIC  ACID.  99 

corresponds  to  3.0-3  nv^.  of  hydrochloric  acid.  lu  tlic  example  quoted 
above  there  were,  therefore,  59  times  3.65  mg.  =  211.7  mg.  of  hydro- 
chloric acid  in  100  c.c.  of  gastric  contents,  or,  calculated  for  1  gm.  or 
1  cm.,  2.1  pro  mille  of  hydrochloric  acid. 

Titration  of  the  tiltcral  stomach-contents  until  the  change  of  color 
of  the  phenolphthalein  indicator  is  brought  about  gives  us  the  total 
acidity,  or,  in  other  words,  the  amount  of  acid  factors  present  in  the 
stomach-contents.  We  know  from  this  determination  how  many  acid 
valences  are  dissolved  in  the  stomach-contents.  In  many  cases  it  is 
interesting  to  know  what  the  quantities  of  the  different  acid  components 
of  the  stomach-contents  are — for  instance,  free  hydrochloric  acid,  hydro- 
chloric acid  in  loose  combination,  acid  salts,  and  org-auic  acids. 

Of  these  different  components  of  the  total  acidity,  the  quantity  of 
free  hydrochloric  acid  is  practically  the  most  important.  It  is  particu- 
larly interesting  to  determine  free  hydrochloric  acid  in  those  cases  where 
there  is  a  suspicion  of  hyperaciditas  hydrochlorica. 

However  true  it  may  be  that  hyperaciditas  hydrochlorica  exists  only 
in  tliose  cases  in  which  the  quantity  of  free  hydrochloric  acid  is  al)nor- 
mally  large,  this  conception  really  bases  on  something  else.  Many 
investigators  have  spoken  of  hyperacidity  in  general  where  there  was  a 
distinct  hydrochloric  acid  reaction  and  the  total  acidity  was  veiy  high. 
In  examining  the  hyperacid  forms  the  color-reactions  were  made  and 
the  total  acidity  determined.  In  those  cases  where  the  reaction  for  free 
hydrochloric  acid  and  for  free  acid  is  pronounced,  we  know  that  ap- 
preciable quantities  of  organic  acids  play  no  role,  and  we  are,  there- 
fore, justified  in  attributing  the  total  acidity  in  these  cases  to  the  abnor- 
mal amount  of  hydrochloric  acid  present.  Even  to-day  the  majoritv 
of  investigators  are  content  with  determining  the  increased  total  aciditv 
and  pronounced  positive  color-reactions  ;  if  these  two  tests  are  positive, 
they  speak  of  hyperacidity — in  fact,  nearly  all  the  figures  for  hyper- 
acidity published  in  the  reports  of  recent  authors  refer  to  the  total 
acidity  and  not  to  the  quantity  of  free  hydrochloric  acid.  At  the  same 
time  it  should  be  remembered  that,  strictly  speaking,  hyperaciditas  hv- 
drochlorica  exists  only  in  those  cases  in  which  not  only  the  total  acidity, 
but  the  free  hydrochloric  acid,  is  known  to  be  increased. 

(b)  Quantitative  Determination  of.  Free  Hydrochloric  Acid. — 
Mintz '  calculated  the  amount  of  free  hydrochloric  acid  present  in  a 
definite  quantity  of  filtered  stomach-contents  by  allowing  -j2_  normal 
sodium  hydrate  solution  to  flow  into  the  filtrate  until  the  Giinzburg 
reaction  for  free  hydrochloric  acid  could  no  longer  be  obtained,  Mintz 
based  his  method  on  the  supposition  that  the  normal  sodium  hydrate 
solution  would  first  combine  with  the  free  hydrochloric  acid  and  then 
with  the  hydrochloric  acid  in  organic  combinations.  If,  for  instance, 
Giinzburg's  reaction  appears  in  10  c.c.  of  stomach-contents  after  the 
addition  of  1.2  c.c.  of  normal  sodium  hydrate  solution,  but  if  it  no 
longer  appears   on  addition  of  1.3  c.c,  the  quantity  of  free  hydro- 

1  Mintz,  •' Eine  einfache  Methode  zur  quantitativen  Bestimmung  der  freien  Salz- 
saure  im  Mageninhalt, "  Wien.  klin.  Wochenschr.,  1889,  No.  20. 


100  EXAMINATION. 

chloric  acid  present,  according  to  Mintz,  corresponds  to  12  -j-  1  c.c. 
of  normal  sodium  hydrate  solution  ;  in  other  words,  the  acidity  of  free 
hydrochloric  acid  is  13  c.c,  or  0.047  per  cent,  of  free  hydrochloric  acid. 

It  is  technically  important  not  to  remove  fluid  with  a  glass  rod,  but 
with  a  platinum  loop,  in  performing  Giinzburg's  reaction,  because  if 
the  latter  method  is  employed,  there  is  less  loss  of  the  substance  and  the 
results  of  the  titration  are  more  exact.  Ewald  ^  indorses  this  recom- 
mendation and  also  advises  employing  Giinzburg's  reaction. 

Fleiner^  also  employs  Mintz's  method.  He  advises  the  following 
procedure  :  25  to  30  drops  of  Giinzburg's  reagent  are  added  to  10  c.c. 
of  stomach-contents  ;  a  drop  of  this  mixture  is  placed  into  a  porcelain 
spoon  and  carefully  heated.  If  a  red  mirror  appears,  this  demonstrates 
the  presence  of  free  hydrochloric  acid.  In  order  to  determine  the  free 
hydrochloric  acid  quantitatively,  -^-^  normal  sodium  hydrate  solution  is 
allowed  to  drop  into  the  mixture  until  heating  of  a  small  quantity  no 
longer  gives  a  red  mirror.  The  amount  of  free  hydrochloric  acid  is 
indicated  by  the  number  of  cubic  centimeters  of  the  -^-^  normal  sodium 
hydrate  solution  that  were  necessary  to  bind  the  free  hydrochloric  acid. 
Following  this  titration  the  total  acidity  can  be  determined  by  titration 
with  phenol phthalein  as  an  indicator. 

Morner  ^  determines  the  amount  of  free  hydrochloric  acid  present  in 
the  filtrate  by  the  same  principle,  but  uses  Congo-red  as  an  indicator. 
We  have  employed  this  method  for  years  in  our  clinic. 

Another  method  for  determining  the  amount  of  free  hydrochloric 
acid  is  to  dilute  the  filtrate  with  distilled  water  until  Giinzburg's  reac- 
tion no  longer  appears.  The  calculation  is  based  on  the  limit  of  Giinz- 
burg's reaction,  which  we  know  empirically  to  be  0.05  hydrochloric  acid 
in  100  c.c.  of  stomach-contents  =  0.0365  of  hydrochloric  acid  in  100 
c.c.  of  stomach-contents  (Mintz). 

Boas  *  does  away  with  the  removal  of  drops  by  adding  watery  Congo- 
solution  to  the  fluid  that  is  to  be  titrated.  Martins  ^  employs  a  solution 
of  tropaolin  (1  to  10  in  dilute  alcohol)  for  the  same  purpose,  and 
T5pfer^  uses  a  0.5  per  cent,  alcohol  solution  of  dimethylamidoazobenzol. 
Boas's  modification  is  a  simple  one,  and  the  employment  of  tropaolin 
and  of  dimethylamidoazobenzol  further  simplifies  the  titration.  One 
drawback  to  titration  with  Congo-solution  is,  according  to  Boas,  that 
the  coloring-matter  of  Congo  forms  a  fine  blue-black  sediment  that 
remains  suspended  in  the  fluid  as  long  as  free  hydrochloric  acid  is  pres- 
ent ;  this  obscures  the  distinctness  of  the  reaction.  The  method  with 
dimethylamidoazobenzol  has  the  disadvantages  that  we  have  already 
discussed,  and  the  tropaolin  solution  is  not  so  sensitive  as  Congo-red. 

In   my   experience   the  method  of    moistening  Congo-paper  with 

^  Ewald,  Klinik  der  Verdauungskrankheiten,  third  edition,  vol.  ii.,  p.  47. 

2  Fleiner,  "  Erfahrungen  liber  die  Therapie  der  Magenkrankheiten, "  Samml.  klin. 
Vortr&ffe,  new  series,  1894,  No.  103. 

^  "Simple  Method  of  Determining  the  Power  of  the  Stomach  to  Secrete  Hydro- 
chloric Acid,"  from  Maly's  Jahresb.  f.  Thierchemie,  vol.  xix.,  p.  253. 

*  Boas,  Centralbl.f.  klin.  Med.,  1891,  No.  2. 

a  Martius  and  Liittke,  loc.  cit.,  p.  67.  ^  Topfer,  loc.  cit. 
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stomach-contents  is  the  host.  It  is  better  than  Mint/'s  method,  because 
it  is  more  raj)icl  and  more  simj)le.  As  a  rule,  the  free  liy(h'()ehh>ric  acid 
and  the  total  acidity  are  determined  as  follows  in  the  same  specimen  of 
stomach-contents  : 

First,  we  determine  the  presence  of  free  hydrochloric  acid  by  quan- 
titative tests  ;  then  10  e.c.  of  the  filtrate  are  used  for  determining  the 
total  acidity.  At  first  we  do  not  add  phenolphthalein  ;  y^^  normal  sodium 
hydrate  solution  is  allowed  to  drop  from  the  buret  while  we  remove  a 
drop  of  the  mixture  from  time  to  time  with  a  platinum  loop  until 
Congo-paper  is  stained  bluish  violet.  As  soon  as  the  change  of  color 
in  the  Congo-paper  becomes  indistinct,  we  control  this  color  change  by 
dropping  distilled  water  on  the  same  piece  of  Congo-paper.  The  num- 
ber of  cubic  centimeters  of  -^  normal  sodium  hydrate  solution  that 
had  to  be  added  until  this  reaction  occurred  indicates  the  amount  of  free 
hydrochloric  acid  present  in  the  stomach-contents.  This  figure  is  com- 
muted for  100  c.c.  of  stomach-contents,  so  that  we  see  that  the  gastric 
juice  contains  30  c.c.  free  hydrochloric  acid  in  case  we  use  3  c.c.  of  -^ 
normal  sodium  hydrate  solution.  Now  we  add  phenolphthalein  solution, 
and  continue  to  titrate  in  the  same  manner  as  described  above  in  the 
determination  of  the  total  acidity,  until  the  color  of  the  solution 
turns  red.  The  total  acidity  is  indicated  by  the  total  quantity  of 
cubic  centimeters  of  yV  ^lO'^Qial  sodium  hydrate  solution  used  from  the 
beginning  of  the  titration.  If,  for  instance,  6.8  c.c.  have  been  used, 
the  total  acidity  of  the  stomach-contents  is  68 ;  30  of  this  acidity  are 
due  to  free  hydrochloric  acid. 

The  principle  of  this  method  is,  therefore,  the  same  as  that  of 
Mintz,  with  this  diiference,  however,  that  in  the  former  method  Congo- 
paper  is  used  for  the  quantitative  determination  of  free  hydrochloric 
acid,  whereas  in  the  latter  Giinzburg's  reagent  is  used.  This  is  followed 
in  both  cases  by  the  quantitative  determination  of  the  total  acidity  with 
phenolphthalein. 

(c)  Quantitative  Determination  of  tlie  Total  Hydrochloric  Acid 
and  of  Hydrochloric  Acid  in  Combination. — After  having  determined 
the  total  acidity  and  the  amount  of  free  hydrochloric  acid,  the  differ- 
ence between  the  two  figures  obtained  indicates  the  amount  of  acid 
residue,  which  is  composed  of  hydrochloric  acid  in  combination,  acid 
phosphates,  and  possibly  the  organic  acids. 

If  a  large  amount  of  free  hydrochloric  acid  is  present,  the  quantity 
of  organic  acids  that  are  usually  formed  by  fermentative  processes  is  so 
small  that  from  a  practical  point  of  view  exact  quantitative  determina- 
tions of  these  organic  acids  are  essentially  fictitious. 

It  might  be  possible  to  determine  them  as  follows  :  The  lactic  acid 
might  be  extracted  by  ether,  and  the  residue  titrated  after  the  volatile 
acids  had  been  evaporated.  On  the  other  hand,  the  lactic  acid  might 
be  determined  and  the  volatile  acids  estimated  from  the  distillate  or 
indirectly  by  calculation. 

The  determination  of  the  acid  phosphates  is  not  important  from  a 
practical  and  diagnostic  point  of  view  ;  at  the  same  time  we  should  not 
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underestimate  their  significance  in  the  total  acidity.     We  will  describe 
below  a  method  evolved  by  Leo  for  determining  them. 

Very  much  has  been  written  in  regard  to  the  clinical  significance  of 
combined  hydrochloric  acid  in  the  presence  or  absence  of  free  hydro- 
chloric acid.  There  has  been  a  considerable  polemic  in  regard  to  the 
best  and  simplest  method  for  determining  hydrochloric  acid  in  com- 
bination. In  order  to  discuss  this  question  we  must  first  describe 
the  methods  that  are  employed  for  determining  hydrochloric  acid 
quantitatively,  for  a  great  many  of  these  methods  are  based  on  deter- 
minations of  all  the  hydrochloric  acid  of  the  stomach-contents  that  is 
not  combined  with  alkalis.  If  free  hydrochloric  acid  is  absent,  the 
figure  found  indicates  the  hydrochloric  acid  that  is  combined  with 
organic  bases,  chiefly  proteids,  whereas  if  free  hydrochloric  acid  is  pres- 
ent, the  fi.gure  obtained  as  above  must  be  subtracted  from  the  figure 
for  free  hydrochloric  acid.  We  cannot  emphasize  too  strongly  that  in 
the  presence  of  free  hydrochloric  acid  the  most  interesting  and  impor- 
tant question  is  the  quantitative  determination  of  the  amount  of  free 
hydrochloric  acid  ;  accordingly,  the  whole  question  in  regard  to  the  best 
method  for  the  determination  under  discussion  depends  on  the  presence  or 
absence  of  free  hydrochloric  acid.  Only  in  the  absence  of  free  hydro- 
chloric acid  does  a  determination  of  the  total  acidity  answer  this  ques- 
tion. If  free  hydrochloric  acid  is  present,  the  titration  of  free  hydro- 
chloric acid  is  hardly  less  important  than  the  titration  of  the  total 
acidity. 

There  are  many  methods  for  the  determination  of  free,  plus  com-' 
bined,    hydrochloric  acid,   which  Martins    groups  under  the  name  of 
physiologically  active  hydrochloric  acid  (as  free  hydrochloric  acid  is  stiU 
capable  of  aiding  digestion,  whereas  the  hydrochloric  acid  in  combina- 
tion has  already  performed  this  function). 

New  methods  are  invented  almost  daily,  so  that  there  are  nearly  a 
dozen  that  are  of  value.  When  many  of  these  will  lead  to  the  same 
goal,  we  should  always  prefer  the  safest  and  shortest  one. 

In  the  following  we  will  discuss  only  those  methods  of  examination 
that  always  lead  to  positive  and  reliable  results,  and  that  are  not  too  dif- 
ficult. Those  methods  particularly  will  be  considered  that  are  practical 
— that  is,  that  answer  questions  that  are  important  chiefly  in  diagnosis 
and  treatment. 

The  oldest  method  employed  is  that  of  Bidder  and  Schmidt.^  Here 
the  total  quantity  of  chlorin  present  in  a  stated  quantity  of  stomach- 
contents  is  first  determined,  then  the  amount  of  inorganic  bases  that  are 
combined  with  chlorin  to  neutral  salts.  If  the  amount  of  chlorin  that 
is  combined  with  these  bases  to  salts  is  deducted  from  the  total  quan- 
tity of  chlorin  found,  the  figure  obtained  will  indicate  the  amount  of 
chlorin  present  as  hydrochloric  acid,  either  free  or  in  combination.  It 
is  impossible  to  separate  free  from  combined  hydrochloric  acid  by  this 
method.     The   same  objection  obtains  in  the  method  of  Hehner  and 

'  Bidder  and  Schmidt,  Die  Verdauungssafte  und  der  Stoffweehsel,  Mitau  and  Leip- 
sic,  1852. 


DETERMINATIONS  OF  HYDROCHLORIC  ACID.  103 

Seemiinu,'  which  is  identical  with  the  method  of  Brauu,  which  Leube 
recommends.  This  method  is  relatively  simple  and  easy,  and  has  the 
advantage  of  enal)lin<>;  ns  to  determine  the  amount  of  hydrochloric  acid 
indirectly  by  in(;inerating  the  stomach-contents  and  in  this  way  determin- 
ing the  organic  acids  present  in  the  gastric  juice.  If  the  figure  found 
for  organic  acids  is  deducted  from  the  totid  acidity,  the  figure  obtained 
will  indicate  the  quantity  of  free  plus  combined  hydrochloric  acid. 

According  to  Hehner  .and  Seemann,  this  test  is  executed  as  follows  : 
To  a  meiisured  quantity  (10  c.c.-)  of  filtered  stomach-contents  yL  nor- 
mal sodium  hydrate  solutiou  is  added  until  the  mixture  is  neutral ;  then 
the  liquid  is  evaporated  to  dryness,  and  the  residue  incinerated  over  a 
free  fiame.  The  evaporation  is  performed  either  on  the  water-bath  or 
on  a  copper  or  asbestos  plate.  The  ash  consists  of  neutral  salts  and 
alkali  carbonates.  The  latter  are  determined  by  extracting  the  ash 
with  hot  water  as  long  as  the  extracts  show  an  alkaline  reaction.  This 
extract  is  then  titrated  with  -^  normal  acid  (^  normal  sulphuric  acid 
is  the  best),  and  the  figure  obtained  indicates  the  amount  of  organic 
acid  present  in  the  solution.  The  difference  corresponds  to  the  free  or 
combined  hydrochloric  acid  that  was  present. 

Kossler  ^  claims  that  by  this  method  the  values  obtained  for  hydro- 
chloric acid  are  too  high,  as  the  acid  phosphates  lead  to  wrong  results. 

Braun's  modification  of  this  method  is  only  slightly  different.  The 
total  acidity  of  a  certain  quantity  of  filtered  stomach-contents  is  again 
determined  by  titration  with  -^  normal  sodium  hydrate  solution,  then 
^  normal  sodium  hydrate  solution  in  excess  is  added  to  a  second  quan- 
tity of  stomach-contents  that  is  just  as  large  (5  or  10  c.c).  This  mix- 
ture is  again  evaporated  to  dryness,  and  the  residue  incinerated  as  above. 
The  ash  is  now  dissolved  in  as  many  cubic  centimeters  as  cubic  centi- 
meters of  normal  sodium  hydrate  solution  were  employed  to  alkalinize 
the  specimen.  The  solution  is  then  heated  in  order  to  drive  off  free 
carbon  dioxid,  and  titrated  with  -^  normal  salt  solution,  using  three 
drops  of  phenolphthalein  solution  as  an  indicator.  If,  in  this  test,  x  cm. 
of  a  j=^  normal  sodium  hydrate  solution  were  employed,  this  corres- 
ponds to  the  amount  of  hydrochloric  acid  (free  +  combined)  of  a;  X 
0.00365  pro  5,  or  10  c.c.  of  the  solution). 

The  methods  of  Cahn  and  von  Mering,*  the  method  of  Hoffmann,^ 
and  the  method  of  Jolles "  are  no  longer  universally  employed,  chiefly 
because  they  are  too  complicated. 

1  Seemann,  "  Ueber  das  Vorhandensein  freier  Salzsaure  im  Magen,"  Zeitschr.  f. 
klin.  Med.,  vol.  v.,  p.  272. 

^  Leube,  Specielle  Diagnose  der  inneren  Krankheiten,  third  edition. 

^Kossler,  "  Beitrage  zur  Methodik  der  quantitativen  Salzsaurebestimmung  im 
Magen,"  Zeitschr.  f.  physiol.  Chemie,  vol.  xvii.,  p.  91. 

*  Cahn  and  von  Mering,  "Die  Sauren  des  gesunden  und  kranken  Magens, " 
Deutsch.  Arch.  f.  klin.  Med. ,  vol.  xxiix. ,  p.  239. 

*  HoflFmann,  "  Erkennung  und  Bestimmung  der  Salzsaure  im  Magensaft, "  Cen- 
iralbl.f.  klin.  Med.,  1889,  No.  46. 

^.Jolles,  "  Eine  neue  quantitative  Methode  zur  Bestimmung  der  freien  Salzsaure 
des  Magensaftes, "  Wien.  med.  Presse,  1890,  No.  51,  and  Jolles,  "  Einfacher  Apparat 
zur  quantitativen  Bestimmung  der  freien  Salzsaure  im  Magensaft, "  Wien.  med. 
Wochenschr.,  1891,  No.  22. 
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The  method  of  Cahn  and  von  Mering  consists  in  successively  remov- 
ing the  volatile  acids  and  lactic  acid,  and  in  making  the  hydrochlorate 
of  cinchonin.  This  salt  is  isolated,  and  the  chlorin  it  contains  deter- 
mined. The  method  has  chiefly  a  historic  interest,  because  it  was 
extensively  employed  at  the  time  when  the  hydrochloric  acid  question 
was  being  acutely  discussed.  In  the  course  of  time,  however,  it  has 
been  replaced  by  more  practical  and  simpler  methods. 

The  method  of  F.  A.  Hofiinann  for  determining  the  hydrochloric 
acid  is  based  on  the  property  of  hydrochloric  acid  to  convert  solutions 
of  cane-sugar  into  invert-sugar.  After  this  inversion  the  rotary  powers 
of  the  solution  are  changed.  Hoifmann's  method  is  scientifically  very 
interesting,  but  much  too  complicated  for  practical  purposes. 

Of  the  two  methods  of  Jolles,  one  is  based  on  the  property  of  solu- 
tions of  eosin  to  show  two  absorption-bands  in  the  blue-green  part  of 
the  spectrum  if  the  solution  is  alkaline  or  neutral,  and  on  the  disappear- 
ance of  these  bands  on  addition  of  a  few  milligrams  of  either  free  or 
combined  hydrochloric  acid.  This  method,  therefore,  indicates  only  the 
total  hydrochloric  acid. 

The  other  method  of  Jolles,  also  a  colorimetric  one,  is  executed  as 
follows  :  The  stomach-contents  containing  hydrochloric  acid  is  allowed 
to  drop  into  a  solution  of  brilliant  green,  and  the  different  shades 
obtained  compared  with  a  number  of  colored  glass  plates  whose  shades 
correspond  to  hydrochloric  acid  solutions  the  titration  value  of  which 
has  been  empirically  determined.  This  method  is  a  simple  one,  but 
has  the  disadvantage,  like  any  other  colorimetric  method,  of  being 
dependent  on  subjective  impressions. 

The  method  of  Sjoqvist^  merits  more  careful  discussion.  It  consists 
in  transforming  free  and  combined  hvdrochloric  acid  into  barium  chlorid 
bv  incineration  with  barium  carbonate,  and  determining  the  amount 
of  barium  chlorid  by  a  number  of  different  methods. 

Sjoqvist's  method  is  executed  as  follows  :  A  small  quantity  of  barium 
carbonate  is  added  to  10  c.c.  of  filtered  stomach-contents,  the  mixture 
evaporated  and  heated  to  faint  glowing ;  hereby  barium  chlorid,  barium 
carbonate,  and  barium  phosphate  are  formed.^  In  contradistinction  to 
the  other  two  salts,  barium  chlorid  is  soluble  in  warm  water.  The 
residue  is  therefore  extracted  with  hot  water,  filtered,  and  the  amount 
of  barium  present  in  the  filtrate  determined  either  by  titration  with 
potassium  bichromate  or  by  a  weighing  method  after  conversion  of  all 
the  barium  into  barium  sulphate  (von  Jaksch,^  Leo^).     Bourget^  has 

1  Sjoqvist,  "  Eine  neue  Methode,  freie  Salzsaure  im  Mageninhalte  quantitativ  zu 
testimineii, "  Zeitschr.  f.  physiol.  Chemie,  vol.  xiii.,  p.  1. 

2  According  to  Kossler  ( '''  Beitrage  zur  Methodik  der  quantitativen  Salzsaurebestim- 
mung  im  Magen,"  Zeitschr.  f.  physiol.  Chemie,  vol.  xvii..  p.  91),  the  presence  of  large 
quantities  of  phosphates  indicates  a  loss  of  HCl.  Mizerski-Xencke  (  Virchmv's  Jahresb., 
1892)  assert  that,  owing  to  the  liberation  of  Ba  from  BaCl,  and  BaCOg  under  the  in- 
fluence of  heat,  an  erroneous  test,  showing  an  increase  of  HCl.  is  obtained. 

^  Von  Jaksch,  Klin.  Diagjiostik  innerer  Krankheiten.  third  edition,  1892. 

*  Leo,  "  Beobachtungen  zur  Saurebestimmung  im  Mageninhalt, "  Deutsch.  med. 
Wochenschr.,  1891,  No."41. 

5  Bourget,  "  De  Pacide  chlorhydrique  dans  le  liquide  stomacal, "  Arch,  de  med. 
experimentale,  1889,  Xo.  6 
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described  a  modification  of  Sjoqvist's  method.  Ewald/  according  to 
Salkowski,  uses  the  followint^  modification  for  obtaining  a  general 
estimate  of  the  amount  of  acid  present.  He  adds  a  few  drops  of  con- 
centrated sodium  carbonate  sohition  to  the  filtrate  of  the  residue 
just  described,  and  estimates  the  amount  of  barium  chlorid  in  the 
solution  from  the  intensity  of  the  cloudiness  that  ajipears. 

The  methods  of  Hayem  and  "Winter  ^  and  of  Martius  and  Liittke  ^ 
are  also  based  on  the  process  of  incineration.  The  former  method 
attempts  to  determine,  first,  the  total  quantity  of  chlorin  ;  second,  the 
amount  of  chlorin  combined  with  alkali ;  third,  the  quantity  of  free 
hydrochloric  acid.  This  method  would  be  preferable  to  other  methods 
only  if  it  were  possible  to  obtain  exact  figures  for  free  hydrochloric 
acid.  A  number  of  investigations,  however,  by  Martius  and  Liittke,* 
Sansoni,^  F.  A.  Hoifmann  ^  have  showed  that  this  is  not  the  case,  for 
evaporation  and  drying  of  the  stomach-contents  do  not  cause  all  the 
free  hydrochloric  acid  to  disappear. 

This  method  is  executed  as  follows  :  Into  three  porcelain  crucibles, 
a,  6,  and  c,  are  poured  5  c.c.  of  filtered  stomach-contents.  Into  a  is 
poured  an  excess  of  concentrated  sodium  carbonate  solution.  The  con- 
tents of  all  three  crucibles  is  evaporated  on  the  water-bath.  Of  the 
three  crucibles,  6  is  heated  for  another  hour  at  100°  F.  in  order  to 
drive  off  all  free  hydrochloric  acid.  Then  sodium  carbonate  solution  in 
excess  is  added,  and  the  mixture  again  evaporated.  The  substance  in 
crucible  c  is  evaporated  without  any  additions  in  order  to  drive  off  all 
free,  and  later,  by  glowing,  all  the  combined,  chlorin.  After  evaporation 
all  three  crucibles  are  heated  to  a  red  heat.  It  is  well  not  to  heat  too 
long,  as  otherwise  some  of  the  inorganic  chlorin  combinations  may 
become  dissociated.  The  carbonaceous  residue  of  a  and  b  is  extracted 
with  hot  water  containing  some  nitric  acid.  The  carbonic  acid  gas  is 
driven  off  by  boiling.  The  residue  in  c  is  leached  out  with  hot  water 
and  immediately  examined.  The  extracts  are  filtered  through  a  filter 
containing  no  chlorin,  and  the  residue  washed  repeatedly  with  hot  dis- 
tilled water.  In  the  filtrate  the  chlorin  is  determined  with  ^  normal 
silver  solution,  using  potassium  chromate  as  an  indicator.  The  contents 
of  crucible  a  informs  us  in  regard  to  the  total  amount  of  chlorin  present 
{T^  total  chlorin).  6  =  the  combined  +  the  fixed  chlorin,  and  c^=  F 
=  fixed  chlorin  ;  6  —  c  gives  the  value  of  combined  hydrochloric  acid  = 
c  =  combined  chlorin  ;  a  —  6  gives  the  value  for  free  hydrochloric  acid 
=  H  ^  free  HCl ;  A,  determined  by  titration  with  ^  normal  alkali 
solution  and  phenolphthalein,  indicates  the  total  acidity. 

The  method  of  Martius  and  Luttke  is  the  one  most  frequently 
employed  nowadays  for  clinical  purposes.  It  is  executed  very  much 
like  the  one  that  Volhard  has  described  for  determining  the  chlorids  in 

1  Ewald,  Klinik  der  Verdauungskrankheiten,  third  edition,  vol.  ii. 
^  Hayem  and  "Winter,  Du  chi7nisme  stomacal,  Paris,  1891. 

*  Martius  and  Luttke,  Die  Magensaure  des  Menschen,  Stuttgart,  1892. 

*  Die  Magensaure  des  Menschen,  Stuttgart,  1892. 

^  Sansoni,  Berlin,  klin.   Wochenschr.,  1892,  No.  43. 

^  F.  A.  Hoffmann,  Schmidt's  Jahrbiicher,  vol.  ccxxxiii.,  p.  268. 
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the  urine.  The  chlorin  is  determined  after  conversion  into  chlorid  of 
silver.  The  total  amount  of  chlorin  and  the  quantity  combined  with 
alkali  are  determined ;  by  subtracting  the  latter  from  the  former,  the 
sum  of  free  plus  combined  hydrochloric  acid  is  obtained.  Martins  and 
Liittke,  as  we  have  already  mentioned,  group  these  two  factors  under 
the  name  of  physiologically  active  hydrochloric  acid.  The  method  of 
Martius  and  Liittke  is  executed  as  follows.  The  following  normal 
solutions  are  necessary  : 

1.  One=tenth  normal  silver  solution  containing  17  gm.  of  silver 
nitrate  to  a  liter.  To  the  solution  the  indicator,  sulphate  of  iron,  is 
added,  also  a  little  nitric  acid  in  excess.  It  is  best  prepared  as  follows  : 
17.5  gm.  of  nitrate  of  silver  are  dissolved  in  about  900  c.c.  of  nitric 
acid  of  25  per  cent. ;  to  the  solution,  50  cm.  of  liquor  ferri  sulfurici 
oxydati  are  added.  The  fluid  is  then  filled  up  to  a  liter.  The  solution 
is  standardized  with  ^  hydrochloric  acid  in  the  customary  manner. 

2.  One=tenth  ammonium  sulphocyanid  solution  containing  7.6  gm. 
to  the  liter  of  CNSNH^ ;  8  gm.  of  ammonium  sulphocyanid  are  dis- 
solved in  a  liter  of  water,  and  the  solution  accurately  titrated  with 
-jig-  normal  silver  solution.  In  order  to  do  this  10  c.c.  of  the  silver 
solution  are  poured  into  the  beaker  and  about  150  to  200  c.c.  of  water 
added.  The  sulphocyanid  solution  is  then  allowed  to  drop  into  this 
mixture  from  a  buret  while  the  fluid  is  being  stirred.  Finally  a  reddish 
color  will  appear.  If,  for  instance,  9.7  c.c.  were  used  for  this  purpose, 
970  c.c.  of  the  sulphocyanid  solution  must  be  diluted  to  1000  c.c.  A 
second  test  is  made  with  this  solution,  and  in  this  way  it  is  determined 
whether  the  solution  is  exactly  -^  normal. 

On  titrating  with  the  sulphocyanid  solution  it  will  be  found  that  the 
amount  of  silver  that  was  not  used  for  the  formation  of  silver  chlorid 
gives  silver  sulphocyanid  until  all  the  silver  is  converted.  As  soon  as 
this  occurs,  sulphocyanid  of  iron  is  formed,  and  the  fluid  turns  blood- 
red. 

The  method  must  be  divided  into  two  parts  :  on  the  one  hand,  the 
determination  of  the  total  chloriu  (a)  ;  on  the  other,  the  determination 
of  the  chlorids  (6),  so  that  the  value  of  hydrochloric  acid  is  a  -\-  h. 
The  details  of  this  method  are  the  following  : 

(a)  Determination  of  the  Total  Chlorin. — Ten  c.c.  of  stomach-con- 
tents, either  filtered  or,  according  to  Martius,  unfiltered,  are  poured  into 
a  graduated  flask  containing  100  c.c.  The  cylinder  in  which  the  10  c.c. 
of  stomach-contents  are  measured  must  be  washed  out  once  or  twice  with 
water ;  then  20  c.c.  of  a  normal  silver  solution  are  added,  the  whole 
shaken,  and  allowed  to  stand  for  ten  minutes. 

If  the  stomach-contents  is  stained,  5  to  10  drops  of  a  permanganate 
solution  (1  :  15)  may  be  added  in  order  to  discolor  it.  In  the  majority 
of  cases  this  is  not  necessary,  and  the  permanganate  should  never  be 
added  until  all  the  chlorin  is  combined  with  silver  ;  if  it  is  added  before, 
the  permanganate  will  decompose  the  hydrochloric  acid  and  elaborate 
free  chlorin.  This  will  evaporate  and  render  the  analysis  doubtful. 
After  the  discoloration  has  been  performed,  the  flask  is  filled  so  that  it 
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contains  100  c.c,  again  shaken,  and  filtered  through  a  dry  filter  into  a 
dry  vessel.  Fifty  c.c.  of  this  filtrate  are  then  titrated  with  sulpho- 
cyanid  solution  in  a  beaker. 

The  calculation  for  chlorin  is  performed  as  follows  :  The  number  of 
cubic  centimeters  of  sulphocyauid  solution  arc  multiplied  by  2,  and  the 
figure  obtained  subtracted  from  the  amount  of  silver  (20  c.c.)  employed. 

(6)  Determination  of  Chlorids. — Ten  c.c.  of  stomach-contents  are 
evaporated  to  dry^ness  in  a  platinum  dish  on  the  water-bath.  If  a 
water-bath  cannot  be  procured,  a  thick  asbestos  plate  that  is  heated 
by  a  gas  or  alcohol  lamp  may  be  used.  In  this  manner  the  evapo- 
ration to  dryness  proceeds  rapidly  and  none  of  the  fluid  is  lost  by 
sputtering. 

The  dry  residue  is  burned  over  a  direct  flame.  It  is  well  to  heat 
only  until  the  coal  no  longer  burns  with  a  luminous  flame ;  if  the  mass 
is  heated  too  long,  some  of  the  chlorid  may  evaporate.  After  combus- 
tion of  the  dry  residue,  the  carbonaceous  material  remaining  is  powdered 
with  a  glass  rod  and  extracted  with  100  c.c.  of  warm  water  ;  the  extract 
is  then  filtered.  We  know  from  experience  that  this  amount  of  water 
is  sufficient  to  extract  all  the  carbonaceous  material.  If  there  is  any 
doubt  in  the  mind  of  the  investigator  whether  all  the  chlorin  has  been 
leached  out  or  not,  a  few  drops  of  silver  solution  may  be  added  to  the 
filtrate ;  if  chlorin  is  present,  a  white  precipitate  will  be  formed,  and 
this  will  indicate  that  more  water  must  be  used. 

The  whole  filtrate  is  then  poured  into  a  beaker,  10  c.c.  of  ^  silver  solu- 
tion are  added,  and  titration  is  performed  with  ^  silver  cyanid  solution. 

The  chlorin  is  calculated  by  subtracting  the  number  of  cubic  centi- 
meters of  sulphocyanid  solution  from  the  quantity  of  silver  solution 
used  (10  c.c). 

(c)  Calculation  of  Hydrochloric  Acid  {a  —  6). — The  amount  of 
hydrochloric  acid  present  in  10  c.c.  of  stomach-contents  maybe  learned 
by  subtracting  the  two  values  obtained  above — namely,  total  chlorin  (a) 
and  total  chlorids  (6).  The  total  chlorin  and  the  chlorin  in  combina- 
tion are  both  expressed  in  cubic  centimeters  of  -^  normal  solution,  so 
that  the  subtraction  of  the  two  gives  the  desired  figure ;  by  multiplving 
this  figure  with  0.0365,  the  absolute  quantity  of  hydrochloric  acid 
present  in  100  c.c.  of  stomach-contents  or  the  percentage  value  of  hydro- 
chloric acid  is  found. 

We  may  add  that  the  amount  of  -^  silver  solution  that  we  employ 
{a,  20  c.c,  6,  10  c.c.)  is  sufficient,  according  to  our  experience,  to  bind 
all  the  chlorin.  If,  in  rare  cases,  stomach-contents  should  contain 
more  chlorin,  more  nitrate  of  silver  will  have  to  be  added  (Martins). 

Leo  ^  has  published  another  method  that  is  based  on  altogether  dif- 
ferent principles  than  those  enumerated.  The  methods  of  Sjoq^-ist  and 
Hayem  and  Winter,  as  well  as  that  of  Martins  and  Liittke,  are  based  on 
incineration.  The  method  of  Leo  was  discovered  before  the  method  of 
Martius-Liittke,  and  at  a  time  when  those  of  the  other  two  investiga- 
tors were  contending  for  supremacy.     Leo  based  his  method  on  the  sup- 

^  Loc.  cit.,  and  Diagnostik  der  Krankheiten  der  Verdauungsorgane,  Berlin,  1890. 
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position  that  stomach-contents  in  the  majority  of  cases  contains  only 
very  small  quantities  of  organic  acid  when  it  is  removed  from  the 
stomach  for  diagnostic  purposes,  and  that  the  most  important  sources 
of  error  are  the  acid  salts.  He  claimed,  therefore,  that  it  was  only  neces- 
sary, in  order  to  determine  the  free  plus  the  combined  hydrochloric  acid, 
to  subtract  that  amount  of  acidity  which  was  due  to  acid  salts  from  the 
total  acidity  determined  by  titration  with  phenolphthalein.  This  can  be 
done  with  carbonate  of  calcium,  for  this  substance  has  the  property  of 
converting  both  free  and  combined  hydrochloric  acid  to  chlorid  of 
calcium ;  this  combination  is  a  natural  salt,  and  the  reaction  occurs  in 
the  cold.  The  acid  phosphates,  on  the  other  hand,  are  not  converted 
into  neutral  salts  by  calcium  carbonate.  The  principle  of  the  method, 
therefore,  is  the  following  :  The  total  acidity  is  at  first  determined,  then 
calcium  carbonate  is  added,  and  the  amount  of  acid  due  to  acid  phosphates 
determined ;  if  the  latter  is  subtracted  from  the  former,  the  acidity  due 
to  free  and  combined  hydrochloric  acid  is  found,  provided,  of  course,  that 
no  organic  acids  were  present  in  the  stomach-contents  filtrate.  If  neces- 
sary, those  organic  acids  can  first  be  removed  (shaking  the  stomach- 
contents  with  ether  in  order  to  remove  the  lactic  acid),  although  this 
manipulation  impairs  the  ultimate  result. 

Another  peculiarity  of  the  reaction  between  acid  phosphates  and  cal- 
cium chlorid  must  be  mentioned.  A  given  quantity  of  acid  phosphate 
requires  twice  as  much  normal  sodium  hydrate  solution  for  neutraliza- 
tion in  the  presence  of  chlorid  of  calcium  as  it  does  in  the  absence  of  this 
substance.  Knowing  this,  we  determine  the  total  acidity  and  the  acid- 
ity of  acid  phosphates  under  identical  conditions — that  is,  in  both  cases 
in  the  presence  of  chlorid  of  calcium  in  excess,  so  that  the  method  is 
performed  as  follows  :  At  first  the  total  acidity  is  determined  by  adding 
5  c.c.  of  a  concentrated  chlorid  of  calcium  solution  to  10  c.c.  of  filtered 
stomach-contents,  and  titrating  with  phenolphthalein  as  an  indicator; 
then  a  small  quantity  of  pure  carbonate  of  calcium  is  added  to  15  c.c. 
of  the  stomach-contents  filtrate,  the  mixture  poured  into  a  beaker  and 
filtered  through  a  dry  filter  into  a  dry  vessel  (beaker  or  pointed  glass). 
The  filtrate  now  contains  chlorid  of  calcium,  the  acid  phosphates,  and 
free  carbon  dioxid.  It  is  not  practical  to  remove  the  latter  by  evapora- 
tion, because  some  of  the  fluid  may  also  be  evaporated  and  the  volume 
of  the  mixture  be  changed  ;  the  gas  must,  therefore,  be  driven  off  by  a 
current  of  air  passed  through  the  liquid,  the  current  of  air  carrying 
the  carbon  dioxid  oflF  with  it.  Five  c.c.  of  a  concentrated  chlorid  of  cal- 
cium solution  are  now  added  to  10  c.c.  of  the  filtrate.  The  mixture 
is  titrated,  and  the  figure  obtained  corresponds  to  the  acidity  of  the 
acid  phosphates.  If  this  figure  is  subtracted  from  the  figure  for  total 
acidity  obtained  as  above,  the  value  calculated  will  indicate  the  quantity 
of  free  plus  combined  hydrochloric  acid  (of  course,  only  in  the 
absence  of  organic  acid). 

Quite   recently   Topfer^    has  described   a  method  that,  he  claims, 

1  Topfer,  "Eine  Methode  zur  titriinetrischen  Bestimmung  der  hauptsachlichsten 
Factoren  der  Magenaciditat, "  Zeitschr.  f.  physiol.  Chemie,  vol.  xix.,  No.  1. 
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enables  us  to  determine  the  total  acidity,  the  free  hydrochloric  acid, 
and  liydrochloric  acid  in  loose  combination  by  titration  alone.  Free 
hydrochloric  acid  i.s  determined  witli  a  0.5  per  cent,  alcoholic  solution 
of  dimethylamidoazobenzol ;  the  hydrochloric  acid  in  loose  combina- 
tion is  titrated  with  a  1  per  cent,  watery  solution  of  alizarin.  Strauss  ^ 
has  tested  this  method  in  my  laboratory,  and  has  found  that  one  of  the 
chief  sources  of  error  is  our  inability  to  determine  the  exact  color 
changes  in  the  two  indicators  employed.  I  have  already  mentioned  that 
the  results  obtained  with  dimethylamidoazobenzol  are  not  absolutely 
uniform. 

The  oldest  method  recommended  is  that  of  Mierzynski  ^ ;  it  is  a  modi- 
fication of  Sjoqvist's  and  the  gas  volumetric  method.  The  object  of 
this  method  is  to  enable  the  physician  to  perform  quantitative  determina- 
tions of  hydrochloric  acid  without  analytic  weighing  and  standardized 
solutions. 

The  acids  contained  in  the  stomach-contents  are  converted  into  their 
barium  salts  by  the  addition  of  barium  carbonate,  just  as  in  the  method 
of  Sjoqvist.  The  barium  salts  of  the  organic  acids  are  then  converted 
into  barium  carbonate  by  heating,  and  the  amount  of  barium  clilorid 
remainino-  is  extracted  with  hot  water.  The  chlorid  of  barium  is  then 
precipitated  by  the  chromate  of  ammonia  ;  first,  however,  small  quan- 
tities of  barium  hydroxid  that  may  have  been  formed  by  reduction  from 
the  other  salt  during  incineration  are  reconverted  into  carbonate  by  a 
current  of  air.  The  precipitate  of  chromate  of  barium  is  collected  on 
a  filter  and  washed  with  a  warm  dilute  solution  of  ammonia.  The 
filter  is  then  perforated,  and  the  precipitate  washed  into  the  mixer  of 
Knop-Wagner's  azotometer  with  hot  hydrochloric  acid.  On  addition 
of  dilute  sulphuric  acid  and  peroxid  of  hydrogen,  oxygen  is  liberated.  One 
atom  of  oxygen  corresponds  to  half  a  molecule  of  hydrochloric  acid  in 
the  original  solution ;  it  is  possible,  therefore,  to  calculate  the  amount 
of  hydrochloric  acid  present  from  the  volume  of  oxygen  developed. 

Wiener  ^  has  tested  this  method  in  von  Jaksch's  clinic,  and  has 
shown  that  exact  results  may  be  obtained.  Wiener  does  not,  however, 
agree  with  Mierzynski  in  regard  to  the  simplicity  of  the  method.  It  is 
true  that  the  balance  and  standardized  solutions  are  not  necessary,  but 
the  method  is  not  simple  by  any  means,  and  hardly  calculated  to 
replace  the  ordinary  methods  in  use. 

Indications  for  the  Quantitative  Determination  of 
Hydrochloric  Acid  and  Its  Diagnostic  Significance. — 
Quantitative  determinations  of  free  hydrochloric  acid  are  important 
chiefly  when  hyperacidity  is  suspected.  Any  one  with  a  little  practice 
will  be  able  at  least  to  suspect  hyperacidity  if  the  color-reactions  are 
particularly  intense,  and  if  certain  peculiarities  are  found  in  the 
stomach-contents.     It  is  probably  best  to  proceed  as  we  do — that  is, 

1  Deutsch.  Afch.  f.  klin.  Med.,  1895,  vol.  Iv. 

^Von  Mierzvnski,  "  Grasvolumetrische  Saurebestimmung  im  Mageninhalt, "  Cen- 
iralbl.  f.  innere' Med. ,  1894,  No.  46. 

'Wiener,  "  Ueber  die  klinische  Brauchbarkeit  der  gasvolumetrischen  Salzsaur©- 
T)estimmung  im  Magensafte, "  Centralbl.  f.  innere  Med.,  1895,  No.  12. 
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to  perform  quantitative  estimations  of  the  total  acidity  and  of  free 
hydrochloric  acid  in  every  case  in  which  the  color-reactions  are  positive. 

We  will  now  discuss  a  group  of  cases  that  is  exactly  opposed  to  the 
above — namely,  those  hi  which  free  hydrochloric  acid  is  absent.  If  a 
stomach  cannot  produce  free  hydi'ochloric  acid,  it  is  insufficient.  Aside 
fi-'om  cases  of  temporary  insufficiency  of  gastric  secretion,  there  are  a 
large  number  of  cases  of  suh-  or  hypaciditas  hydrochlorica  that  may 
be  divided  into  two  large  groups — (1)  cases  hi  which  no  hydrochloric 
acid  whatever  is  secreted,  so  that  the  most  complicated  methods  fail  to 
reveal  the  presence  of  am'  hydi'ochloric  acid  in  combination ;  (2)  cases 
iu  which  the  ordinary  color-reactions  do  not  demonstrate  the  presence 
of  free  hydrochloric  acid,  but  in  which  there. is  a  relatively  large  amount 
of  hydrochloric  acid  in  combination.  In  order  to  determine  the  degree 
of  this  hydrochloric  acid  insufficiency  quantitative  determhiations  of 
hydrochloric  acid  in  combination  must  be  performed.  Von  Xoorden 
and  Honigmann  (see  also  Biedert-Langermann  ^)  have  de^^sed  a 
method  which  is  simple  and  sufiicient  for  practical  purposes.  They 
determine  the  degree  of  hydrochloric  acid  insufficiency  by  adding  -^ 
normal  hydrochloric  acid  to  the  stomach-contents  until  free  hydro- 
chloric acid  can  be  detected  by  phloroglucin-vanillin  or  Congo-paper. 
The  quantity  of  hydrochloric  acid  necessary  to  do  this  will  indicate 
how  much  more  hydrochloric  acid  the  stomach  should  have  secreted  in 
each  individual  case  ;  in  other  words,  what  the  degree  of  gastric  in- 
sufficiency in  regard  to  hydrochloric  acid  secretion  was. 

The  technic  of  this  method  is  similar  to  the  Cjuantitative  determin- 
ation of  free  hydrochloric  acid  that  we  have  described  above.  Ten  c.c. 
of  gastric  contents  filtrate  are  measured  in  a  measm'ing  flask ;  the  fluid 
is  poured  into  a  beaker,  and  -^  normal  hydrochloric  acid  allowed  to 
flow  into  it  untU  Congo-paper  shows  a  faint  bluish  tinge.  It  is  well  to 
control  the  color-change  on  the  Congo-paper  by  moistening  it  with  a 
drop  of  distilled  water.  The  deficit  of  free  hydrochloric  acid  can  be 
determined  in  a  similar  manner  by  using  Giinzburg's  reagent  as  an  indi- 
cator. From  25  to  30  drops  of  the  latter  are  added  to  10  c.c.  of 
stomach-contents,  and  -^  normal  hydrochloric  acid  allowed  to  flow  into 
the  mixture  until  a  red  mirror  appears  on  a  porcelain  dish  if  a  drop  or 
two  of  this  mixture  is  evaporated. 

The  other  method  of  determining  the  degree  of  hydrochloric  acid 
insufficiency  is  to  determine  the  quantity  of  combined  hydrochloric  acid. 
In  my  opinion  ^  there  are  only  very  few  cases  in  which  it  is  necessary, 
from  a  practical  point  of  view,  to  do  this.  We  have  already  mentioned 
that  in  cases  of  hyperacidity,  or  in  any  case  where  free  hydrochloric 
acid  is  present,  the  quantitative  determination  of  the  total  acidity  and 
of  free  hydrochloric  acid  is  much  more  important  than  the  determina- 
tion of  combined  hydrochloric  acid ;  at  all  events,  the  former  esthnation 

1  Lana;ermann,  ' '  Untersuchungen  liter  die  quantitative  Bestimmung  der  Salzsaure 
-im  Mageninhalt,"  Inaug.  Diss.,  Giessen.  1892,  and  Virchou-'s  Arch.,  vol.  csxviii. 

2  On  this  point  consult  also  Honigmann,  Berlin  klin.  Wochenschr.,  1893,  Nos.  15, 
16 ;  von  Noorden,  ibid.,  No.  19,  and  Ewald,  ibid.,  No.  19. 
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is  sufficient  for  practical  purposes.  In  cases  of  subacidity  the  deter- 
mination of  combined  hy;h"ochloric  acid  is  of  subordinate  practical 
importance,  although  a  number  of  theoretically  interesting  and  impor- 
tant questions  may  be  determined  by  this  estimation.  For  instance,  the 
question  whether  the  mucous  membrane  has  secreted  anything  at  all  can 
be  answered  decisively  only  by  this  determination.  Cases  of  anacidity 
— that  is,  complete  cessation  of  all  secretion  of  hydrochloric  acid — are 
exceedingly  rare.  The  question  whether  an  atrophic  process  involving 
the  gastric  glands  is  progressing  or  is  sfcitionar}'^  may  be  determined 
either  bv  an  estimation  of  the  amount  of  hydrochloric  acid  present  in 
the  gastric  juice  or  by  a  determination  of  the  hydrochloric  acid  deficit. 

We  cannot  give  a  complete  critical  review  of  the  dilferent  methods 
for  determining  the  quantity  of  hydrochloric  acid.  We  refer  for  such 
a  critique  to  the  work  of  Martius-Liittke.  We  believe  that  the  follow- 
ing methods  are  the  most  useful  for  the  general  practitioner  :  if  free 
hydrochloric  acid  is  present  or  absent,  the  method  of  Martius-Liittke ; 
if  free  hydrochloric  acid  is  absent,  the  method  of  von  Noorden  and 
Honigmann.  We  recommend  the  method  of  Martius-Liittke,  notwith- 
standing the  fact  that  it  has  all  the  defects  that  are  common  to  the 
methods  of  glowing  the  residue  in  the  presence  of  ammonia  compounds.^ 
We  think,  however,  that  this  disadvantage  is  compensated  by  the  rapid- 
ity and  simplicity  of  executing  this  method  and  by  the  relatively  exact 
results  that  are  obtained.  We  believe  that  the  method  of  Honigmann 
and  von  Xoorden  is  by  far  the  best  one  if  free  hydrochloric  acid  ls 
absent.  It  gives  us  a  clear  insight  into  the  actual  conditions,  and  is 
exceedingly  easy  to  execute.  We  believe  that  in  cases  of  the  latter 
kind  it  is  just  as  important  to  know  the  degree  of  acid  insufficiency  as 
to  know  how  much  hydrochloric  acid  the  gastric  mucosa  was  able  to 
secrete. 

Most  authors  call  0.1  to  0.2  per  cent,  of  hydrochloric  acid  normal ; 
if  more  than  0.2  per  cent,  is  present,  they  speak  of  hyperacidity. 
Strictly  speaking,  however,  it  is  not  correct  to  judge  the  amount  of 
hydrochloric  acid  excretion  from  the  total  acidity,  even  though  the  color- 
reactions  are  considered  at  the  same  time. 

In  all  cases  of  this  kind  both  the  total  acidity  and  the  amount  of 
free  hydrochloric  acid  should  be  determined,  and  even  if  this  is  done,  it 
is  impossible  to  give  exact  normal  figures,  as  the  total  acidity  and  the 
free  hydrochloric  acid  excretion  fluctuate  physiologically.  Aside  from 
the  fact  that  the  time  at  which  stomach-contents  is  removed,  after  the 
administration  of  the  test-meal,  exercises  an  influence  on  the  amount 
of  total  acidity  and  of  free  hydrochloric  acid,  there  seem  to  be  certain 
geographic  differences  in  the  secretion  of  acid.  Strauss,^  for  instance, 
calculated  the  averasre  total  aciditv  of  local  cases  in  mv  clinic.  He 
examined  170  cases,  excluding,  of  course,  those  of  carcinomata.  He 
found  the  total  acidity  after  the  test-breakfast  to  be  68.     A  summary 

'  Cf.  Kosenheim,  Ceniralbl.  f.  klin.  Med.,  1892,  No.  32;  Honigmann,  Berlin,  klin 
Wochenschr.,  1893,  Nos.  15,  16;  and  Strauss,  ibid.,  1893,  No.  17. 
'^  Deutsch.  Arch.f.  klin.  Med.,  1895,  vol.  Iv. 
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of  92  cases,  on  the  other  hand,  again  exclusive  of  those  of  carcino- 
mata,  studied  in  Berlin,  showed  •  a  total  acidity  of  only  47  after  a  test- 
breakfast.  In  the  summary  from  our  clinic  the  free  hydrochloric  acid 
value  was  37,  but  we  have  repeatedly  found  as  much  as  80  to  100. 

In  this  locality  normal  values  after  a  test-breakfast  are  probably  40 
io  60  for  free  hydrochloric  acid.  After  a  test-meal  an  average  value  of 
111  for  total  acidity,  and  of  44  for  free  hydrochloric  acid,  has  been 
found  in  our  clinic.  Here,  too,  we  have  observed  values  of  90  to  100 
for  free  hydrochloric  acid.  Average  figures,  then,  for  total  acidity  are 
50  to  75  ;  for  free  hydrochloric  acid,  20  to  40.  Naturally,  the  amount 
of  combined  acid  is  greater  after  a  test-meal  than  after  a  test-breakfast. 
These  normal  figures,  of  course,  represent  approximate  values ;  the 
same  figure  may  mean  hyperacidity  in  one  individual  and  not  in  another. 
Cases  of  hyperacidity  are  quite  frequently  seen  in  which  no  high  values 
of  hydrochloric  acid  are  found  on  quantitative  analysis.  At  the  same 
time  the  symptoms  disappear  in  cases  of  this  character  as  soon  as  ant- 
acids are  administered.  This  indicates  that  in  these  cases  there  was 
an  increase  of  hydrochloric  acid  which  was  only  relative,  but  at  the 
same  time  caused  the  symptoms.  On  the  other  hand,  cases  of  abnor- 
mally high  hydrochloric  acid  excretion  are  seen  that  show  no  symptoms 
of  hyperacidity.  This  can  be  explained  from  geographic  and  individ- 
ual differences  in  the  physiologic  excretion  of  hydrochloric  acid.  If 
the  stomach  is  accustomed  to  perform  its  functions  with  a  relatively 
small  quantity  of  hydrochloric  acid,  a  plus  will  cause  disturbances  in 
such  a  case,  whereas  it  will  not  produce  symptoms  in  another  case  that 
is  physiologically  accustomed  to  a  high  excretion  of  hydrochloric  acid. 
It  would  be  better,  therefore,  in  defining  hyperacidity  not  to  designate 
the  total  acidity,  but  the  quantity  of  free  hydrochloric  acid.  There  can 
be  no  such  thing  as  hyperacidity  without  free  hydrochloric  acid ;  the  in- 
crease of  hydrochloric  acid  in  combination  does  not  indicate  hyperacidity, 
but  only  the  absolute  or  relative  increase  of  free  hydrochloric  acid.  It 
is  the  latter  that  constitutes  hyperacidity  and  causes  the  symptoms  of 
fhis  condition. 

It  is  true,  at  the  same  time,  that  we  cannot  draw  a  sharp  distinction 
l)etween  the  normal  and  the  pathologic  in  this  respect ;  nor  can  we  indi- 
cate the  normal  amount  by  a  definite  figure. 

[In  America  the  presence  of  free  hydrochloric  acid  above  0.2  per 
cent,  is  not  often  observed,  and  when  even  0.2  per  cent,  of  free  hydro- 
chloric acid  exists,  it  is,  in  American  patients,  usually  accompanied  by 
symptoms  of  hyperacidity.  Hyperesthesia  to  the  effect  of  hydrochloric 
acid  is  apparently  more  common  with  us  than  with  other  people. — Ed.] 

The  Determination  of  the  Absolute  Quantity  of  Hydro- 
chloric Acid  According  to  Bourget  and  Geigel. — The  methods 
described  so  far  for  the  determination  of  free  and  combined  hydro- 
chloric acid  and  of  the  total  acidity  indicate  the  percentage  values  for 
hydrochloric  acid  or  for  the  acid  factors  in  general.    Bourget,^  and  inde- 

1  Bourget,  "  L'acide  chlorhydrique  dans  le  liquide  stomacal, "  Arch,  de  med.  exp., 
1889,  No.  6. 
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peudently  Geigel  and  Blass/  have  devised  a  method  for  determining 
the  total  quantity  of  acid  present  in  the  stomach-contents  at  a  given 
time ;  they  draw  their  conckisions  in  regard  to  the  functional  powers 
of  the  stomach  from  this  tintling,  and  not,  as  other  investigators,  from 
the  percentage  vahies.  Geigel's  original  method  is  the  following  :  One 
hour  after  the  administration  of  a  test-breakfast  a  small  quantity  of 
undiluted  stomach-contents  is  expressed.  The  stomach  is  then  re- 
peatedly washed  out  with  large  quantities  of  water  until  the  washings 
are  quite  clear.  All  the  washings  are  collected  in  a  second  vessel.  The 
amount  of  fluid  is  about  2  liters. 

The  undiluted  stomach-contents  obtained  by  expression  is  measured 
and  Altered.  In  2  c.c.  of  this  filtrate  the  percentage  of  hydrochloric 
acid  is  determined  according  to  the  method  of  Braun.  The  washings 
are  then  also  filtered,-  the  residue  repeatedly  washed  with  distilled 
water,  the  filtrate  and  the  washings  combined,  mixed,  and  measured. 
Fifty  c.c.  of  this  fluid  are  mixed,  according  to  Braun's  method,  with  -^ 
normal  sodium  hydrate  solution  in  excess,  carefully  evaporated  to  dryness 
in  a  platinum  crucible,  and  finally  incinerated.  The  ash  is  dissolved  in 
-^  normal  sulphuric  acid,  equal  in  amount  to  the  quantity  of  -^  nor- 
mal hydrate  solution  employed,  the  carbon  dioxid  removed  by  careful 
heating,  and  the  fluid  finally  neutralized  with  -^  normal  sodium  hydrate 
solution,  using  two  drops  of  alcoholic  phenolphthalein  solution  as  an 
indicator ;  in  other  words,  the  washings  are  treated  in  the  same  manner 
by  Braun's  method  as  the  undiluted  stomach-contents.  If  the  num- 
ber of  cubic  centimeters  of  sodium  hydrate  solution  employed  are  mul- 
tiplied by  0.00365,  the  figure  obtained  will  indicate  the  number  of 
grams  of  hydrochloric  acid  present  in  50  c.c.  of  the  dilute  stomach- 
contents.  The  absolute  amount  of  free  hydrochloric  acid  in  grams  can 
readily  be  calculated  from  the  figures  obtained  in  this  manner. 

This  method  takes  a  great  deal  of  time,  and  Geigel  has  advised  the 
following  modification :  A  small  quantity  of  undiluted  stomach-con- 
tents is  expressed ;  300  c.c.  of  water  are  then  poured  into  the  stomach 
from  the  tube  and  allowed  to  flow  out  again.  This  is  repeated  several 
times  with  the  same  300  c.c.  of  water.  Finally,  a  specimen  of  this 
wash-water  is  analyzed.  The  specific  gravity  of  the  undiluted  stomach- 
contents  and  of  the  stomach-contents  diluted  with  300  c.c.  of  water  is 
determined  with  a  pyknometer.  The  original  volume  of  the  stomach- 
contents  is  then  calculated  from  the  figures  obtained.  The  percentage 
of  free  hydrochloric  acid  present  in  the  undiluted  stomach-contents  is 
then  calculated,  and  from  this  figure  the  specific  gravity  determined 
as  above.  The  absolute  quantity  of  hydrochloric  acid  may  be  indi- 
rectly determined.  This  method  is  scientifically  interesting,  but  is  not 
practical,  for,  as  Ewald,^  who  figured  with  Geigel's  own  values,  has 

1  Geigel  and  Blass,  "Procentuale  und  absolute  Aciditat  des  Magensaftes, "  Zeitschr. 
f.  klin.  Med.,  vol.  xx.  ;  Geigel  and  Abend,  "Die  Salzsauresecretion  bei  Dyspepsia 
nervosa,"  Virchow's  Arch.,  1892,  vol.  cxxx. 

^  In  later  experiments  Geigel  employed  unfiltered  material. 

'  Ewald,  ''Ueber  Stricturen  der  Speisserohre  und  einen  Fall  von  Ulcus  cesophagi 
pepticum,  etc.,"  Zeitschr.  f.  klin.  Med.,  vol.  xx. 
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shown,  the  percentage  and  absolute  figures  are  frequently  equal,  or  the 
same  percentage  figures  may  be  obtained  in  very  different  quantities  of 
stomach-contents.  In  addition,  it  is  'impossible  by  Geigel's  method  to 
obtain  any  information  in  regard  to  the  hydrochloric  acid  secreted  from 
the  time  that  the  food  enters  the  stomach  until  the  stomach-contents  is 
removed.  This  is  due  to  the  fact  that  this  method  enables  us  to  deter- 
mine only  the  amount  of  hydrochloric  acid  present  at  the  moment  when 
the  stomach-contents  is  removed,  and  the  quantity  of  material  present 
in  the  stomach  is  chiefly  dependent  on  the  motility  of  the  organ,  although 
other  factors  also  play  a  role.  Ewald  calls  attention  to  the  fact  that 
the  absolute  values  may  be  changed  at  any  time  by  the  passage  of 
stomach-contents  into  the  intestine,  whereas  the  percentage  values  remain 
unchanged. 

However  interesting,  therefore,  the  determination  of  the  absolute 
amount  of  hydrochloric  acid  present  may  be,  the  values  obtained  by  this 
method  do  not  give  any  more  practical  information  than  the  simple  per- 
centage determination  of  hydrochloric  acid. 

DETERMINATION  OF  ORGANIC  AQDS. 

Organic  acids  in  appreciable  quantities  are  normally  never  present  in 
the  stomach-contents  after  the  administration  of  a  test-breakfast  or  a 
test-meal.  If  large  quantities  of  organic  acids  are  present  in  the  stom- 
ach-contents, this  is  a  sign  of  abnormal  fermentation,  unless  large  quan- 
tities of  organic  acids  have  been  ingested  with  the  food.  It  is  necessary 
to  distinguish  between  these  imported  preformed  organic  acids  and  those 
that  are  formed  in  the  stomach  by  fermentation.  The  latter  alone  are 
pathologically  significant. 

The  lactic  acids,  notably  the  racemoid  form,  are  the  most  important 
of  these  organic  acids  ;  sarcolactic,  on  the  other  hand,  which  may  enter 
the  stomach  with  the  food,  is  not  important.  Butyric  acid,  acetic  acid, 
and  the  volatile  fatty  acids  are  of  only  secondary  importance.  We  will 
not  discuss  the  physiologic  occurrence  of  lactic  acid  during  the  early 
stages  of  digestion ;  we  will  only  mention  that  until  quite  recently  two 
or  three  stages  of  digestion  were  distinguished,  a  first  stage  in  which 
only  lactic  acid,  but  no  free  hydrochloric  acid,  is  demonstrable  in  the 
stomach-contents  ;  a  second  one  in  which  both  lactic  acid  and  hydro- 
chloric acid  are  present,  and  a  third  one  in  which  hydrochloric  acid 
is  alone  present.  This  view  has  been  refuted  by  the  investigations  of 
Martins  and  Liittke,^  for  these  authors  showed  that  no  other  acids 
besides  hydrochloric  acid  are  concerned  to  any  great  degree  in  the  normal 
process  of  digestion.  We  are  justified,  however,  in  distinguishing  two 
stages  of  digestion — namely,  an  amylolytic  stage,  in  which  no  free 
hydrochloric  acid  is  present,  and  a  proteolytic  stage,  in  which  free  hydro- 
chloric acid  is  seen. 

If  food  that  contains  no  trace  of  lactic  acid — for  instance,  oatmeal 
gruel  (Boas^) — is  eaten,  no  lactic  acid   is  normally  produced  in  any 

1  Die  Magensdure  des  Mensehen,  Stuttgart,  1892. 

2  Zeitschr.  f.  fclin.  Med.,  vol.  xxv.,  Nos.  3,  4. 
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stage  of  the  digestion  of  this  food.  Although  Miller  has  shown  that 
lactic  acid  bacilli  are  always  present  in  the  saliva,  the  formation  of 
lactic  acid  does  not  always  occur  in  a  normal  stomach,  for  the  reason 
chiefly  that  here,  aside  from  the  bactericidal  action  of  hydrochloric  acid, 
the  food  is  forced  onward  into  the  intestine  long  before  lactic  acid  can 
be  generated. 

As  the  only  natural  and  correct  method  of  making  a  chemical  exam- 
ination of  stomach-contents  is  to  analyze  gastric  fluid  obtained  by 
siphoning  the  stomach  at  a  certain  time  after  the  administration  of  a 
test-meal  or  a  test-breakfast,  we  will  study  only  those  organic  acids 
that  are  found  under  these  conditions.  When  a  test-breakfast  is  taken, 
only  minimal  traces  of  organic  acids,  particularly  lactic,  are  introduced  ; 
the  same  applies  to  the  test-meal,  in  which  some  sarcolactic  acid  is 
always  present ;  consequently  the  examination  of  the  stomach-contents 
will  never  reveal  the  presence  of  organic  acids  (lactic  acids)  if  the 
stomach  is  normal.  For  this  reason  the  occurrence  of  large  quantities 
of  organic  acids,  particularly  lactic,  after  the  administration  of  a  test- 
breakfast  is  always  pathologic. 

Occurrence  and  Determination  of  I<actic  Acid. — Prac- 
tically, the  determination  of  lactic  acid  is  the  most  important  one, 
so  that  the  general  practitioner,  a*  a  rule,  limits  his  analysis  for  organic 
acids  to  the  determination  of  lactic  acid.  We  possess  a  number  of 
methods  to  do  this,  which  are  all  more  or  less  exact,  and  it  appears  that 
the  degree  of  exactness  is  proportionate  to  the  difficulty  of  executing 
the  different  methods. 

Only  those  methods  that  are  easy  are  of  value  to  the  practitioner, 
provided,  of  course,  that  they  can  positively  determine  the  presence  of 
lactic  acid  in  pathologic  quantities,  even  though  they  may  be  insufficient 
for  the  discover}^  of  small  tj-aces.  We  will  omit  the  more  complicated 
methods,  and  limit  ourselves  to  the  simpler  ones.  The  former  consist 
in  making  lactates  (zinc,  lead,  calcium)  and  studying  them  from  a 
crystallographic  point  of  view.  .Of  the  latter,  Uffelmann's  reaction 
is  the  most  frequently  employed,  and  the  one  that  gives  sufficiently 
accurate  results  if  all  necessary  precautions  are  carefully  observed. 
This  method,  it  is  true,  has  been  made  the  subject  of  much  adverse 
criticism  within  the  last  few  years. 

Uffelmann's  reagent  should  be  fresh,  and  should  be  prepared  before 
each  test.  Uffelmann'  recommends  a  mixture  of  10  c.c.  of  a  4  per 
cent,  carbolic  acid  solution  and  20  c.c.  of  distilled  water ;  to  this  he 
adds  one  drop  of  the  official  liquor  ferri  sesquichlorati.  This  mixture 
is  a  clear,  amethyst-blue  fluid.  The  following  mixture  is  of  the  same 
color,  and  just  as  sensitive — namely,  20  c.c.  of  distilled  water,  10 
c.c.  of  4  per  cent,  carbolic  acid,  and  0.1  c.c.  of  neutral  10  per  cent, 
iron  chlorid  solution  ;  a  very  dilute  solution  of  iron  chlorid  alone — that 

^  TJffelmann,  "  TJeber  die  Methode  der  Untersuchung  des  Mageninhaltes  auf  freie 
Sauren,"  experiments  on  a  gastrotomized  subject,  Z)e!/2'sc/(.  Arch.  f.  klin.  Med.,  vol. 
xxvi.,  1880,  and  Utfelmann,  "  Ueber  die  Methoden  des  Nachweises  freier  Sauren  im 
Mageninhalt, "  Zeitschr.f.  klin.  Med.,  vol.  viii.,  p.  392. 
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is,  one  drop  of  liquor  in  50  c.c.  of  distilled  water — is  also  sufficient. 
The  solution  may  also  be  prepared  by  diluting  one  drop  of  the  official 
chlorid  of  iron  solution  with  distilled  water  until  the  solution  is  almost 
colorless,  and  then  adding  a  2  to  4  per  cent,  solution  of  carbolic  acid 
until  a  transparent  amethyst-blue  color  appears.  As  a  rule,  a  few  drops 
of  carbolic  acid  solution  are  sufficient.  The  blue  color  of  the  iron 
chlorid  solution  is  simply  a  contrast  color,  for  the  reaction  proper 
occurs  by  contact  of  lactic  acid  with  dilute  iron  chlorid  solution.  The 
disappearance  of  the  blue  color  merely  indicates  the  beginning  of  the 
reaction. 

We  say  the  reaction  is  positive  if  the  amethyst-blue  color  of  the 
iron  chlorid  carbolic  acid  solution  turns  yellow  or  yellowish  green 
on  addition  of  stomach-contents  filtrate.  Formerly  this  shade  was 
called  canary  yellow ;  modern  authors  prefer  to  call  it  canary  green. 
It  is  important  to  obtain  a  distinct  mental  impression  of  this  color,  as 
it  is  difficult  to  describe. 

In  doubtful  cases  it  is  well  to  control  the  reaction  with  a  dilute 
lactic  acid  solution.  The  color  obtained  in  this  manner  is  compared 
with  that  obtained  with  the  stomach-contents. 

The  following  plan  is  a  practical  one  :  The  reagent  is  prepared  and 
poured  into  three  test-tubes  that  are  placed  side  by  side  ;  into  one  is 
poured  stomach-contents ;  into  another,  the  same  quantity  of  dilute 
lactic  acid  solution  ;  into  the  third,  the  same  quantity  of  distilled  water 
or  dilute  hydrochloric  acid  solution.  Only  if  a  distinct  yellow  or  yel- 
lowish-green color  appears  is  the  presence  of  lactic  acid  demonstrated. 
This  reagent  is  sensitive  both  to  lactic  acid  and  to  lactic  acid  salts. 

A  number  of  other  substances  are  capable  of  producing  the  same  or 
a  similar  discoloration  of  dilute  iron  chlorid  solutions.  Among  these 
we  may  mention  oxalic  acid,  citric  acid,  tartaric  acid,  alcohol,  dextrose, 
phosphates,  etc.  All  these  bodies,  however,  are  never  found  in  the  fil- 
trate of  stomach-contents  if  all  the  precautions  are  taken  that  we  pos- 
tulate ;  if  they  do  occur,  conditions  exist  at  the  same  time  that  prevent  a 
positive  UfPelmann  reaction.  For  this  reason  a  positive  reaction,  pro- 
vided all  necessary  precautions  are  taken,  is,  in  my  opinion,  still  of  diag- 
nostic value.  Only  large  quantities  of  lactic  acid  are  practically  signifi- 
cant, and  such  large  quantities  can  always,  to  judge  from  our  own  obser- 
vations, be  demonstrated  by  Uffelmann's  reagent.  Even  Boas,^  to  whom 
we  owe  the  introduction  of  more  dehcate  and  more  exact  methods,  says 
that  in  those  cases  in  which  a  large  amount  of  lactic  acid  could  be 
determined  by  his  own  method,  which  we  will  describe  below,  Uffel- 
mann's reaction  was  also  positive  after  a  test-breakfast.  Rosenheim  ^ 
says  the  same ;  he  claims  that  Boas' s  reaction  is  never  positive  where 
Uffelmann's  reaction  is  not  also  distinctly  positive.  In  our  clinic 
similar  observations  have  been  made,  so  that  we  feel  justified  in  advo- 

1  Boas,  "  Eine  neue  Methode  der  qualitativen  und  quantitativen  Milchsaurebestim- 
mung  im  Mageninhsilt,"  Deutseh.  med.  Wochenschr.,  1893,  No.  39;  see  also  Munch, 
med.   Wochenschr.,  1893,  No.  43. 

'  Eosenheim,  "  Ueber  einen  Fall  von  Gastritis  gravis,"  Berlin,  klin.  Wochenschr., 
1894,  No.  39. 
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eating  the  clinical  employment  of  Uffelmann's  reagent  under  the  con- 
dititms  outlinetl.  We  place  ourselves  in  opposition  in  this  respect  to 
Martius  ^  and  Penzoldt.^ 

Utfebuanu's  reaction  has  several  sources  of  error.  For  this  reason 
a  number  of  moditictitions  of  the  method  have  been  recommended. 
One  of  the  best  known  of  these  methods  is  adding  to  stomach-con- 
tents ten  volumes  of  ether,  shaking  the  mixture,  evaporating  the 
ether,  and  dissolving  the  residue  in  water.  Uffelmann's  reaction  is 
then  performe<l  with  this  watery  solution.  Fleischer  ^  does  not  evapo- 
rate the  ether,  but  adds  fresh  iron  chlorid  carbolic  acid  solution  directly 
to  the  ether.  If  lactic  acid  is  present,  the  watery  solution  will  be 
stained  yellow  and  appear  at  the  bottom  of  the  test-tube. 

The  method  devised  by  Kelling*  is  a  very  sensitive  one.  This 
author  dilutes  the  iiltrate  of  stomach-couteuts  to  10  or  20  volmnes,  and 
to  this  diluted  stomach-contents  he  adds  one  or  two  drops  of  a  5  per 
cent,  iron  chlorid  solution.  If  a  greenish  color  appears,  he  claims  that 
this  proves  the  presence  of  lactic  acid,  because  lactic  acid  even  in  dilu- 
tions of  1  :  10,000  or  1  :  15,000  colors  the  solution  greenish.  Kelling 
attempts  to  eliminate  the  brown  or  reddish-brown  discoloration  of 
Uffelmann's  reaction,  which  is  frequently  caused  by  the  sulphocyanid 
from  the  saliva,  by  adding  a  few  drops  of  corrosive  sublimate.  In  this 
manner  he  says  the  canary-greenish  color  caused  by  lactic  acid  appears, 
notwithstanding  the  presence  of  sulphocyanid.  My  former  assistant, 
Strauss,^  has  also  devised  a  ■  very  useful  modification  that  has  been 
found  of  value  in  our  clinic. 

For  exact  determinations  it  is  important  to  mix  equal  parts  of 
stomach-contents  and  of  iron  chlorid.  In  order  to  do  this,  Strauss 
employs  a  mixing  funnel  with  tsvo  markings  (see  Fig.  12),  one  of  which 
indicates  5  c.c,  the  other  one,  25  c.c.  The  mixing  funnel  is  fiUed  to 
5  with  stomach  filtrate ;  ether  is  then  poured  in  to  25,  and  the  whole  is 
well  shaken ;  then  the  lower  cock  is  opened,  the  fluid  is  allowed  to  run 
off  imtil  it  reaches  5,  and  distilled  water  is  then  poured  in  to  25.  To 
this  mixture  are  added  2  drops  of  an  iron  chlorid  solution  (1  :  9  dis- 
tilled water),  and  the  whole  shaken.  Comparative  investigations  by 
Strauss  have  sho%vn  that  if  1  pro  mille  of  lactic  acid  is  present,  an 
intense  green  color  appears  ;  if  there  is  less  lactic  acid,  the  color  is 
light  green.  One  of  the  advantages  of  this  method  is  the  absence  of  a 
milky  clouding. 

Boas^  recommends    oxidation    of    lactic    acid   to    acetaldehyd   and 

1  Martius  and  Liittke,  Die  Magensaure  des  Menschen,  Stuttgart,  1892,  p.  56. 

2  Penzoldt.  "  Beitrage  zur  Lehre  der  menschlichen  Magenverdauung,"  X>eM^scA. 
Arch.  f.  klin.  Med.,  vol.  liii. 

^Quoted  from  Penzoldt,  ibid.,  vol.  li..  p.  544. 

*  Kelling,  ■•  Ueber  Rhodan  im  Mageninhalt,  zugleich  ein  Beitrag  zum  Uffelmann'- 
schen  Milchsaurereagens  und  zur  Priifung  auf  Fettsauren,"  Zeiischr.  f.  physiol. 
Chemie,  1893,  vol.  xviii. 

''Berlin,  klin.   Wochenschr . .  1895,  No.  37. 

8  Boas,  "  Eine  neue  Methode  der  qualitativen  und  quantitativen  Milchsaurebestim- 
mung  im  Mageninhalt."'  Dewj'sr-A.  med.  Wochenschr.,  1893,  No.  39;  see  also  iVfwwcA. 
med.   Wochen'schr.,  1893,  No.  43. 
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formic  acid.  The  presence  of  aldehyd  is  demonstrated  by  the  iodo- 
form reaction  with  alkaline  iodin  solution,  or  by  the  formation  of  aldehyd 
mercury  with  Nessler's  reagent.  (For  the  details  of  this  method,  see 
below.)  The  best  method  for  making  quantitative  determination  of 
lactic  acid  is  to  manufacture  the  zinc  or  lead  salt  and  to  determine  the 
amount  formed  by  analytic  weighing.  Another  good  method  is  the 
transformation  of  lactic  acid  into  aldehyd  according  to  Boas'  method, 
followed  by  titrimetric  estimation  of  the  amount  of  iodoform  formed  from 
aldehyd.  There  are  other  methods  that  are  less 
exact  and  cannot  be  employed  for  quantitative 
determinations.  Among  these  may  be  mentioned 
the  following  two  :  The  quantity  of  lactic  acid  is 
determined  by  shaking  the  stomach-contents  with 
ether ;  the  ether  is  evaporated,  and  the  acidity  of 
the  residue  dissolved  in  water  determined,  or  again 
the  acidity  of  the  stomach-contents  is  determined 
before  and  after  the  extraction  with  ether.  For 
scientific  purposes  Boas's  method  is  the  one  univer- 
sally employed.  Boas  determines  lactic  acid  quan- 
titatively as  follows  : 

From  10  to  20  c.c.  of  stomach-contents  filtrate 
are  evaporated  to  a  syrupy  consistency  on  the  water- 
bath.  If  free  hydrochloric  acid  is  absent,  the  filtrate 
is  evaporated  without  any  additions  ;  if  hydrochloric 
acid  is  present,  an  excess  of  barium  carbonate  is 
added.  The  syrup  is  then  mixed  with  a  few  drops 
of  phosphoric  acid,  the  carbon  dioxid  that  is  formed 
is  driven  oflP  by  boiling,  the  fluid  is  allowed  to  cool, 
and  repeatedly  extracted  with  small  quantities  of 
ether  (two  or  three  times  with  50  c.c).  After  half 
an  hour  the  clear  ethereal  layer  is  decanted,  the  ether 
evaporated,  and  the  residue  washed  into  a  flask  with 
45  c.c.  of  water,  thoroughly  shaken,  and  finally  fil- 
tered. To  the  filtrate  are  added  5  c.c.  of  concen- 
trated sulphuric  acid  (specific  gravity  1.84)  and  a 
small  quantity  of  manganese  dioxid.  The  flask 
containing  the  liquid  is  closed  with  a  perforated 
cork.  Through  the  hole  passes  a  glass  tube  that  is  bent  and  has  a  long 
limb  that  dips  into  a  narrow  cylinder  containing  5  to  10  c.c.  of  an 
alkaline  iodin  solution,  or  the  same  quantity  of  Nessler's  reagent.  If 
the  liquid  is  heated  over  a  small  flame,  aldehyd  distills  into  the  cylinder 
if  lactic  acid  is  present.  In  this  case  the  iodoform  reaction  (clouding 
and  odor  of  iodoform)  or,  if  Nessler's  reagent  is  used,  yellowish-red 
aldehyd  mercury,  appears. 

This  method  of  Boas  is  sufficiently  accurate  to  enable  us  to  perform 
exact  quantitative  determinations  of  lactic  acid.  This  determination  is 
executed  exactly  as  above,  with  this  diiference,  however,  that  the  residue 
after  the  evaporation  of  ether  is  mixed  with  manganese  dioxid  and  sul- 
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phuric  acid  and  carefully  distilled  with  sufficient  cooling.  The  distilling 
flask  is  closal  with  a  stopper  contiiining  two  holes.  From  one  of  these 
a  bent  glass  tube  lejids  to  the  cooler ;  through  the  other  passes  another 
glass  tube  that  is  also  bent,  and  terminates  in  a  small  piece  of  rubber 
tubing  with  a  clamp.  The  purpose  of  the  latter  tube  is  the  follow- 
ing :  After  the  distillation  is  over  all  traces  of  aldehyd  present  in  the 
flask  and  the  cooler  can  be  driven  into  the  reagent  by  a  current  of 
air.  The  distillation  should  be  carried  on  until  about  four-fifths  of  the 
fluid  has  distilled  over.  Lactic  acid  is  now  quantitatively  determined 
by  simple  titration.  The  following  solutions  are  necessary  for  this 
titration  : 

1.  One-tenth  normal  iodin  solution. 

2.  One-tenth  normal  sodium  arsenite  solution,  or,  instead,  -^  thio- 
sulphate  solution. 

3.  Hydrochloric  acid  of  the  specific  gravity  of  1.018. 

4.  Potassium  hydrate  solution  (about  56  gm.  of  potassium  hydi'ate 
to  a  liter  of  water). 

5.  Dilute  fresh  starch  solution. 

The  distillate  is  poured  into  a  high  Erlenmeyer  flask,  and  about  10 
to  20  c.c.  of  -^  iodin  dissolved  in  20  c.c.  of  potassium  hydrate  solution 
of  the  above  concentration  added,  the  mixtm-e  thoroughly  shaken  and 
allowed  to  stand,  well  corked,  for  several  minutes.  Then  20  c.c.  of 
hydrochloric  acid  (1.018)  are  added;  further,  sodium  bicarbonate  solu- 
tion in  excess.  Then  the  solution  is  completely  discolored  with  a  suffi- 
cient quantity  of  -yq  sodium  arsenite  solution  that  must  correspond 
exactly  to  the  -^  iodin  solution ;  then  fresh  starch  solution  is  added, 
and  the  mixture  titrated  back  until  a  blue  color  appears.  The  number 
of  cubic  centimeters  of  -^q  arsenious  acid  used  are  subtracted  from  the 
number  of  cubic  centimeters  of  the  -^  iodin  solution  that  have  been 
employed,  and  the  difference  indicates  the  quantity  of  iodin  that  was 
used  for  the  formation  of  iodoform ;  from  this  the  quantity  of  aldehyd 
or  of  lactic  acid  can  be  determined. 

One  c.c.  of  -^  iodin  solution  corresponds  to  0.003388  gm.  of  lactic 
acid.  All  that  is  needed,  therefore,  is  to  multiply  the  number  of  cubic 
centimeters  of  -^  iodin  with  this  number. 

In  view  of  the  fact  that  nearly  all  articles  of  food  contain  more  or 
less  of  preformed  lactic  acid.  Boas  has  recommended  a  test-meal  contain- 
ing absolutely  no  lactic  acid.  This  consists  of  a  tablespoonful  of 
Knorr's  oatmeal  with  a  little  salt  and  one  liter  of  water.  He  allows 
this  test-meal,  if  we  understand  his  different  publications  correctly,  to 
remain  in  the  stomach  for  varying  periods  of  time.  He  states  that 
the  best  method  is  to  administer  this  gruel  in  the  evening,  after  thor- 
oughly cleansing  the  stomach,  and  to  pump  out  the  residue  the  next 
morning. 

There  are  a  number  of  objections  to  the  universal  application  of 
Boas'  method  for  determining  lactic  acid  in  practice.  In  the  first  place 
the  author  himself  states — and  other  authors  agree  with  him — that  in 
those  cases  where  there  is  much  lactic  acid  Uffelmann's  reaction  with  a 
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test-breakfast  is  also  positive  and  sufficient  for  all  practical  purposes. 
We  can  corroborate  this  statement  on  the  basis  of  our  own  experi- 
ments, and  might  add  that  if  the  necessary  precautions  are  observed, 
Uffelmann's  reaction  is  altogether  sufficient  for  any  practical  purpose. 

In  the  second  place  a  new  test-meal  complicates  our  diagnosis  and 
makes  it  very  difficult  for  different  authors  to  agree  on  what  they  mean 
when  they  describe  the  results  of  a  chemical  examination  of  the 
stomach-contents.  Those  factors  that  must  be  determined  in  order  to 
obtain  values  that  can  be  compared  in  the  case  of  Boas'  lactic  acid  test- 
meal  are  manifold,  and  it  seems  that  the  quantity  of  this  test-meal 
ingested  and  the  time  ^  that  it  is  allowed  to  remain  in  the  stomach  vary 
in  different  cases  so  much  that  it  is  almost  impossible  to  perform  the 
experiment  under  identical  conditions ;  in  addition,  it  is  very  difficult, 
to  judge  from  our  personal  experience,  to  procure  ether  that  is  free  from 
substance  that  can  form  aldehyd.  Seelig  ^  records  the  same  experience. 
This  writer  was  obliged  to  remove  all  aldehyd-forming  substances  from 
so-called  "alcohol-free"  ether  by  a  very  complicated  method.  After 
he  had  done  this,  Nessler's  reagent  gave  a  slight  and  gradually  increas- 
ing cloudiness  after  two  minutes. 

At  all  events  this  method,  however  interesting  and  valuable  it  may 
be  from  the  scientific  point  of  view,  is  not  suitable  for  practice,  and 
as  Boas  himself  insists  that  only  the  presence  of  large  quantities  of 
lactic  acid  is  important  from  a  clinical  and  diagnostic  point  of  view, 
those  slight  quantities  of  lactic  acid  that  are  present,  for  instance,  in  the 
test-meal  are  of  no  significance,  and  we  can  say  again  that  Uffelmann's 
reaction  is  sufficient  for  all  practical  purposes. 

In  regard  to  the  diagnostic  significance  of  the  presence  of  lactic  acid 
we  may  say  that  it  indicates  the  existence  of  two  conditions  at  the  same 
time — namely,  subacidity  and  stagnation.  Boas^  has  claimed  that 
stagnation  and  deficiency  of  hydrochloric  acid  may  be  present,  and  that, 
nevertheless,  the  production  of  lactic  acid  need  not  occur  after  a  carbo- 
hydrate meal,  but  that  a  third  factor  was  necessary  for  this.  He 
regarded  the  appearance  of  large  quantities  of  lactic  acid  as  specific 
for  carcinoma  of  the  stomach. 

We  have  been  in  the  habit  of  examining  all  stomach-contents  for 
lactic  acid  ever  since  Uffelmann  first  published  the  results  of  his  inves- 
tigations some  fifteen  years  ago,  and  we  can  agree  with  Boas  that  large 
quantities  of  lactic  acid  are  very  frequently  found  in  carcinoma  of  the 
stomach ;  we  can  go  further  and  say  that  only  in  exceptional  cases  of 
this  disease  is  lactic  acid  absent.  In  addition,  we  know  that  it  is  very 
rarely  found  in  other  diseases  of  the  stomach.     We  believe,  however, 

1  We  have  repeatedly  seen  from  one-half  to  one  liter  of  farinaceous  soupdisappear 
from  the  stomach  within  an  hour  to  an  hour  and  a  half,  so  that  at  the  expiration  of 
this  time  nothing  could  he  aspirated  for  purposes  of  analysis— this  in  cases  that  were 
unquestionably  carcinoma. 

^Seelig,  "Die  diagnostische  Bedeutung  der  Milchsaurebestimmung  nach  Boas," 
Berlin,  klin.   Wochenschr.^  1895,  No.  5. 

3  Boas,  "  Ueber  das  Vorkommen  von  Milchsaure  im  gesunden  und  kranken  Magen, 
nehst  Bemerkungen  zur  Klinik  des  Magencarcinoms, "  Zeitschr.  f.  klin.  Med.,  vol. 
XXV.,  Nos.  3,  4. 
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that  the  genesis  of  lactic  acid  under  these  conditions  is  due  to  deficiency 
of  acid  in  carcinoma,  as  tliis  deficiency  allows  the  develo})iiient  of 
ferment  organisms.  We  agree  in  this  respect  with  Ewald/  Kosenheim,^ 
Klemperer,'  Strauss/  and  others. 

The  investigations  of  Strauss  in  particular  show  the  significance  of 
acid  deficiency  and  stagnation  in  the  development  of  lactic  acid.  This 
author  also  shows  that  this  obtains  even  if  the  motility  of  the  stomach 
is  good.  He  illustrates  his  position  by  a  case  that  occurred  in  our 
clinic.  It  is  possible  that  the  following  quotation  correctly  explains  the 
tenacity  with  which  ferment  organisms  may  cling  to  the  stomach-walls 
even  thougli  coarse  morsels  of  food  are  pushed  onward :  "  Carcinoma 
forms  a  solid  plate  in  the  stomach-walls  and  causes  induration  of  the 
surrounding  tissues.  The  peristaltic  movements  of  the  stomach  do  not 
exercise  the  same  effect  on  this  resisting  hard  surface  that  they  do  on  the 
snK^oth  mucous  membrane.  In  the  latter  tissue,  mountain  and  valley 
alternate,  consequently  the  membrane  is  contmuously  cleansed." 

If  the  stomach  is  healthy,  the  oatmeal  is  propelled  onward  and  con- 
tact with  saliva  is  not  sufficiently  long  to  allow  the  formation  of  lactic 
acid.  If  the  motor  powder  of  the  stomach  is  reduced,  the  same  favor- 
able conditions  for  the  formation  of  lactic  acid  are  created  as  in  reduc- 
tion of  the  secretory  powers.  Both  conditions  are  very  frequently  found 
in  carcinoma — more  frequently  in  this  lesion  than  in  any  other  disease 
of  the  stomach.  At  the  same  time  we  fail  to  see  anything  specific  for 
carcinoma  in  the  occurrence  of  lactic  acid  in  the  stomach.  A  large 
number  of  observations  have  been  chronicled  in  the  mean  time  in  which 
lactic  acid  was  absent  despite  the  presence  of  cancer  of  the  stomach. 
Klemperer^  has  recently  reported  3  such  cases  in  which  the  diagnosis 
was  corroborated  by  autopsy.  On  the  other  hand,  many  reports  ^  are 
being  published  of  large  lactic  acid  formation  in  the  stomach  in  the 
absence  of  carcinoma.  These  are  cases  of  insufficient  acid  secretion  and 
of  stagnation.  Strauss'"  has  reported  from  our  clinic  a  case  in  fat- 
necrosis  of  the  pancreas,  and  we  have  observed  a  case  with  a  great 
amount  of  lactic  acid  that  proved  to  be  an  invagination  of  the  colon 
and  a  part  of  the  duodenum.  We  have  also  found  lactic  acid  in  2 
cases  of  regurgitation  of  intestinal  contents. 

According  to  our  view,  which  corresponds  with  that  of  most  authors 
who  have  investigated  the  lactic  acid  question  within  recent  years,  the 
presence  of  lactic  acid    in  the  stomach-contents   simply  indicates  the 

'  Ewald,  Verein  f.  innere  Med.,  1894;  discussion  of  Kosenheim's  paper  on  "Gas- 
tritis gravis." 

'^Berlin,  klin.  Wochenschr.,  1894,  No.  39;  Deutsch.  med.  Wochetischr.,  1895, 
No.  15. 

^  Klemperer,  Verhandl.  des  Vereins  f.  innere  Med.,  1895 ;  Deutsch.  med.  Wochenschr., 
1895,  No.  14. 

*  Strauss,  ' '  TJeter  Magengahrungen  und  deren  diagnostische  Bedeutung, ' '  Zeitschr. 
f.  klin.  Med.,  vol.  xxvi.,  xxvii. 

*  Deutsch.  med.  Wochenschr.,  1895,  No.  14. 

®  Cf.  Bial,  '' Milchsaurebilduiig  im  Magensaft  bei  Ulcus  ventriculi  mit  Gastritis 
atrophicans  und  Gastrektasie, "  Berlin,  klin.  Wochenschr.,  1895,  No.  6,  and  Eosen- 
heim,  Deutsch.  med.   Wochenschr.,  1895,  No.  15.  '  Loc.  cit. 
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existence  of  subacidity  and  of  stagnation.^     These  two  conditions  are 
never  so  constantly  present  nor  so  intense  as  in  carcinoma. 

The  discovery  of  lactic  acid  in  the  stomach-contents  is,  therefore, 
a  valuable  adjuvant  to  diagnosis.  At  the  same  time  lactic  acid  is  no 
pathognomonic  symptom  of  cancer.  The  anatomic  process  does  not 
•determine  the  character  of  gastric  fermentation,  but  determines,  in  the 
first  place,  the  amount  of  hydrochloric  acid  secretion ;  in  the  second 
place,  the  motility  of  the  stomach  ;  and  in  the  third  place,  the  medium 
on  which  the  germs  can  grow.  We  have  failed  to  find  lactic  acid  in  a 
number  of  cases  of  carcinoma  in  which  free  hydrochloric  acid  was  ab- 
sent, but  the  motility  of  the  stomach  was  normal. 

The  determination  of  other  organic  acids  has  so  far  never  proved  of 
practical  diagnostic  value.  If  these  organic  acids  were  not  ingested 
they,  also,  indicate  the  existence  of  fermentative  processes  favored  by 
stagnation.  As  a  rule,  gastric  insuf&ciency  is  a  necessary  condition  for 
the  development  of  such  fermentation,  although,  for  instance,  butyric 
fermentation  may  occur  even  in  the  presence  of  large  quantities  of 
hydrochloric  acid.  Butyric  acid  and  the  higher  aliphatic  acids  may  be 
revealed  by  their  odor,  or  the  filtered  stomach-contents  may  be  heated 
in  a  test-tube  and  the  vapors  allowed  to  pass  over  a  piece  of  moistened 
blue  litmus-paper.  If  volatile  acids  are  present,  the  escaping  vapors  will 
color  the  paper  red.  If  large  quantities  of  filtered  stomach-contents  can 
be  obtained,  the  filtrate  may  be  divided  and  distilled.  This  procedure, 
however,  is  not  an  accurate  one,  because  decomposition  may  occur.  If 
this  distillation  is  performed,  the  reaction  and  the  acidity  of  the  dis- 
tillate may  be  tested. 

It  is  hardly  necessary,  for  practical  purposes,  to  identify  any  of  the 
■organic  acids  other  than  lactic  that  are  formed  in  the  stomach.  Acetic 
acid,  after  careful  neutralization,  gives  a  blood-red  color  on  addition  of 
one  or  two  drops  of  chlorid  of  u'on  solution.  This  is  due  to  the  forma- 
tion of  acetate  of  iron.  Butyric  acid  has  the  peculiar  property  of 
separating  in  the  form  of  a  small  drop  of  oil  on  addition  of  small 
pieces  of  chlorid  of  calcium. 

Titration  of  the  total  quantity  of  the  organic  acids  should  be  per- 
formed in  the  same  manner  as  the  quantitative  determination  of  hydro- 
chloric acid ;  the  total  acidity  is  determined  and  the  hydrochloric  acid 
subtracted,  the  difference  expressing  the  amount  of  organic  acids  present, 
excepting  the  organic  acid  salts. 

GAS  FERMENTATION. 

Gas  fermentation  in  the  stomach  has  been  described  for  many  years 
(Wilson,  Graham-Jenner,  Hardwick-Budd,  Carius,  Friedreich,  Walden- 

1  Strauss  and  Bialocour  {Zeiischr.  f.  klin.  Med.,  vol.  xxviii.)  performed  a  number 
•of  experiments  in  my  laboratory  to  show  that  the  formation  of  lactic  acid  stops,  or 
rather  does  not  occur,'  as  soon  as  the  fermentative  action  of  the  salivary  ferment  stops. 
It  is  known  that  the  diastatic  action  of  saliva  stops  in  the  presence  of  about  0. 12  per 
•cent,  of  HCl — i.  e.,  of  HCl  in  general,  not  only  of  free  HCl.  At  the  same  time  that 
the  sugar-forming  function  of  the  saliva  in  the  stomach  ceases,  the  lactic-acid-forming 
function  also  ceases. 
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burg,  Friedreich-Sclmlzen,  PopofF,  Ewald-Ruppstein,  McNaught). 
Nuimya  ^  and  INIiukowski^  experiiiieuted  extensively  on  tlie  subject 
during  the  last  deeade  but  one.  The  true  diagnostic  siguiticance  of 
this  phenomenon,  however,  has  been  revealed  only  by  the  investiga- 
tions of  the  last  few  years.  Ho})pe-Seyler  ^  and  my  former  assistants, 
Kuiin  ^  and  Strauss,^  have  given  particular  attention  to  this  question 
within  recent  yciirs.  For  a  long  time  I  have  called  attention  to  the 
semiotic  significance  of  the  separation  of  stomach-contents  into  three 
layers,  and  the  investigations  of  the  last-named  authors  have  supported 
my  views  by  demonstrating  that  gas-formation  occurs  particularly  if 
stagnation  of  gastric  contents  obtains.  It  may,  of  course,  happen  that 
the  separation  into  three  layers  is  not  caused  by  gas-bubbles  that  rise  to 
the  top,  but  by  fat-droplets.  Strauss  ^  demonstrated  this  in  a  case  he 
reported  not  long  ago.  Cases  of  this  character,  however,  are  rare 
exceptions,  and  certainly  not  the  rule. 

That  the  presence  of  free  hydrochloric  acid  in  the  stomach-contents 
does  not  prevent  the  abundant  development  of  gas  is  a  well-established 
clinical  fact.  Kuhn  and  Strauss  have  of  late  strengthened  this  view  by 
their  experiments.  They  showed  that  hydrochloric  acid  under  condi- 
tions similar  to  those  that  obtain  in  the  gastric  juice  possesses  no  disin- 
fecting properties  and  does  not  prevent  the  development  of  yeast-cells. 
Solutions  of  hydrochloric  acid  and  artificial  gastric  juice,  on  the  other 
hand,  do  possess  this  property.  They  found,  moreover,  that  if  there 
was  stagnation,  those  cases  seemed  to  favor  the  development  of  gaseous 
fermentation  that  showed  normal  or  excessive  values  for  hydrochloric 
acid.  This  finding  corresponds  with  the  view  advocated  by  me  long 
ago.  Strauss  at  the  same  time  emphasizes  the  fact  that  gaseous  fermen- 
tation may  occur  on  a  soil  that  is  non-acid,  together  with  lactic-acid 
fermentation.  We  have  repeated  some  of  these  experiments  and  can 
■corroborate  his  statements.  The  most  unportant  factor  in  the  genesis 
of  gaseous  fermentation  is  the  retention  of  organized  ferments.  Under 
normal  conditions  these  organisms  are  not  retained  in  the  stomach,  or 
remain  there  for  so  short  a  time  that  no  fermentation  occurs  ;  whereas 
in  cases  where  ferment  organisms  are  retained,  more  or  less  abundant 
development  of  gas  occurs  within  a  comparatively  short  time. 

It  is  scientifically  interesting  to  determine  the  character  and  the 
quantity  of  the  gases  formed,  also  to  determine  the  differences  between 

^  Naunyn,  "  Verhaltniss  der  Magengahrungen  zur  mechanischen  Insufficienz, " 
Deutsch.  Arch.f.  kiln,  Med.,  1882,  vol.  xxxi. 

'  Ibid.,  Mlttheilungen  aus  der  med.  Klinik  zu  Kbnigsberg,  Leipsic,  1888. 

'  Hoppe-Seyler,  "  Untersuchungen  iiber  Magengahrung, "  Prager  med.  Wochen- 
■  schr.,  1892,  No.  19;  Deutsch.  Arch.  f.  klin.  Med.,  vol.  1.  ;  Verhandl.  d.  XI.  Cong.  f. 
innere  Med.,  1892. 

*  Kuhn,  ' '  Ueber  Hefegiihrung  und  Bildung  brennbarer  Gase  im  menschlichen 
Magen,"  Zeitschr.  f.  klin.  Med.,  vol.  sxi.  ;  Deutsch.  med.  Wochenschr.,  1892,  No.  49; 
1893,  No.  15. 

5  Strauss,  ' '  Ueber  Magengahrungen  und  deren  diagnostiche  Bedeutung, ' '  Zeitschr. 
/.  klin.  Med.,  vol.  xxvi.,  xxvii. 

^  Ibid.,  "  Zur  Frage  des  chronischen  Magensaftflusses  nebst  einigen  Bemerkungen 
zur  Frage  des  dreischichtigen  Erbrechens  und  der  Gasgahrungen  im  Magen,"  Berlin, 
.klin.  Wochenschr.,  1894,  No.  41. 


124  EXAMINATION. 

the  gases  formed  in  the  stomach  and  outside  of  the  stomach  in  the 
incubator.  From  a  practical  point  of  view  it  is  sufficient  to  know 
whether  fresh  stomach-contents  contains  a  number  of  ferment  organisms 
sufficient  to  produce  gaseous  fermentation  in  a  suitable  medium.  A 
comparative  study  of  the  quantity  of  gas  formed  and  the  time  neces- 
sary for  its  development  furnishes  valuable  criteria. 

The  following  procedure  has  been  employed  in  our  clinic  for  a  long 
time ;  it  is  an  easy  one,  and  sufficient  for  all  practical  purposes. 

A  tube  is  filled  with  thoroughly  mixed  unfiltered  stomach-contents 
and  placed  in  the  incubator  at  37°  C.  (98.6°  F.).  The  best  form  of 
tube  to  use  for  this  purpose  is  that  employed  for  the  determination 
of  sugar  in  the  urine  by  fermentation  (so-called  Fiebig  tubes)  ;  or  the 
apparatus  of  Moritz  ^  may  be  used  if  a  suitable  fermenting  apparatus 
cannot  be  obtained ;  this  apparatus  consists  of  a  test-tube  closed  by  a 
rubber  cork,  through  which  passes  a  bent  glass  tube. 

The  test-tube  is  completely  filled  with  stomach-contents  and  closed 
with  the  rubber  stopper  holding  the  glass  tube.  On  pushing  the  cork 
into  the  test-tube  some  stomach-contents  enters  the  glass  tube,  so  that 
the  apparatus  does  not  contain  any  an.  It  is  now  inverted  in  a  beaker. 
This  apparatus  is  very  simple  and  can  easily  be  cleaned.  It  is  not  dif- 
ficult to  pour  unfiltered  stomach-contents  into  the  tube,  even  if  it  con- 
tains much  mucus. 

Occasionally  stomach-contents  containing  many  ferment  organisms 
does  not  contain  any  more  sugar,  for  the  reason  that  it  has  all  been 
destroyed  by  fermentation.  It  is  well,  therefore,  to  fill  a  control  tube 
with  stomach-contents  and  to  add  a  small  quantity  of  powdered  dex- 
trose. If  there  is  not  enough  stomach-contents  to  do  this,  it  is  best 
to  add  dextrose  at  once,  for  the  reason  that  w^e  are  never  sure  that  the 
stomach-contents  will  contain  a  sufficient  amount  of  pabulum  for  the 
ferment  organism,  although,  as  a  rule,  it  contains  some  dextrose.  If  no 
incubator  is  convenient,  the  tubes  can  be  placed  in  some  uniformly  warm 
place,  where  the  temperature  remains  between  20°  and  40°  C.  (68°- 
104°  F.).  If  no  development  of  gas  is  noticed  after  twenty-four 
hours,  the  ferment  tubes  should  be  allowed  to  stand  for  three  or  four 
days  more.  This  is  necessary,  because  gaseous  fermentation  sometimes 
does  not  occur  until  several  days  have  elapsed,  or  because  there  may 
be  what  is  called  protracted  fermentation.  After  the  experiment  is 
concluded,  it  is  best  to  boil  the  tubes  and  the  other  paraphernalia  used. 

It  is  hardly  necessary,  for  practical  purposes,  to  identify  the  dif- 
ferent gases  developed ;  they  may  be  acetylene,  methane,  carbon  dioxid, 
hydrogen,  oxygen,  nitrogen.  It  is  an  easy  matter  to  determine  the 
presence  of  carbon  dioxid  by  allowing  a  small  quantity  of  KOH  to 
flow  from  a  pipet  to  the  bottom  of  the  column  of  gas ;  the  carbon 
dioxid  is  absorbed  by  the  KOH,  and  the  fluid  moves  upward  to  take 
the  place  of  the  absorbed  gas. 

It  is  also  an  easy  matter  to  determine  whether  these  gases  are  com- 

1  Moritz,  "Glykosurie  und  Diabetes,"  Munch,  med.  Wochenschr.,  1891,  Kos. 
1,  2. 
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bustible.  Hoppe-Seyler  and  Kuhn  have  shown  that  this  is  frequently 
the  case.     These  investigators  have  reported  some  exact  gas  analyses. 

The  experiment  for  determining  the  existence  of  gaseous  fermenta- 
tion, as  outlined  above,  is  easily  carried  out.  Either  the  expressed 
test-meal  or  test-breakfast  or  the  vomit  may  be  used.  The  experi- 
ments are  also  frequently  valuable  for  determining  whether  stagna- 
tion exists  or  not.  In  our  clinic  we  carry  these  tests  out  systematically, 
and  in  all  cases  where  we  can  demonstrate  gaseous  fermentation  we 
assume  that  there  is  stagnation,  and  this  condition  is  usually  identical 
with  mechanical  or  mot(ir  insufficiency.  It  is  true  that  there  may  be 
stagnation,  and  the  result  may  still  be  negative  ;  or,  on  the  other  hand, 
that  there  may  be  a  very  slight  development  of  gas,  although  the  motor 
power  is  normal  in  regard  to  larger  morsels  of  food.  This  is  usually 
due  to  the  fact  that  the  ferment  organisms  are  retained  within  the  folds 
and  fissures  of  the  gastric  mucosa.  If  fermentation  is  excessive,  we 
can  always  assume  motor  insufficiency. 

If  the  contents  of  the  ferment-tube  undergoes  very  rapid  fermenta- 
tion (a  few  hours),  pyloric  stenosis  may  be  suspected,  because  this 
condition  produces  the  most  severe  degrees  of  motor  insufficiency.  If, 
at  the  same  time,  the  stomach-contents  contains  much  lactic  acid  and  no 
free  hydrochloric  acid,  we  may  assume  that  a  carcinoma  of  the  pylorus 
causes  this  stenosis.  Graseous  fermentation,  however,  is  usually  more 
intense  and  is  more  frequently  seen  in  cases  of  motor  insufficiency  in 
which  free  hydrochloric  acid  is  present.  Graseous  fermentation  can, 
however,  occur  in  any  form  of  stomach-disease  in  which  the  secretion 
of  gastric  juice  is  disturbed.  Lactic-acid  fermentation,  on  the  other 
hand,  can  occur  only  if  the  stomach-contents  is  subacid. 

Lactic-acid  fermentation  and  gaseous  fermentation  are  not  produced 
by  any  one  specific  form  of  micro-organism,  but  both  forms  of  fermen- 
tation may  be  caused  by  a  variety  of  different  germs,  or  the  same  germ 
may  produce  different  decomposition  products  on  a  different  nidus.  The 
best-known  and  most  carefully  studied  organisms  are  the  lactic-acid 
bacterium  of  Oppler,  on  the  one  hand,  and  yeast,  on  the  other. 

OTHER  ABNORMAL  PRODUCTS  OF  FERMENTATION   AND    PUTRE- 
FACTION FORMED  IN  THE  STOMACH. 

The  following  products  of  fermentation  must  be  considered :  (1) 
Alcohol ;  (2)  different  hydrocarbons  (methane,  ethylene) ;  (3)  sulphureted 
hydrogen. 

Kuhn,^  Hoppe-Seyler,-  and  Strauss,^  in  some  recent  investigations, 
have  called  attention  to  the  presence  of  these  substances.  Ewald  ^  and 
Ruppstein  before  this  time  reported  a  well-known  case  in  which  the 

1  Kuhn,  Zeitschr.  f.  klin.  Med.,  vol.  xxi.,  and  Deutsch.  med.  Wochenschr.,  1892, 
No.  49. 

^  Hoppe-Sevler,  Pra^rer  merf.  Wochenschr.,  1892,  No.  19;  Deutsch.  Arch.  f.  klin. 
Med.,  1893,  No.  50. 

^  Strauss,  Zeitschr.  f.  klin.  Med.,  vol.  xxvi.,  xxvii. 

*  Ewald,  "  TJeber  Magengiihrung  und  Bildung  von  Magengasen  mit  gelb  brennen- 
derFlamme, "  Reichert'sayid  du  Bois-Reymond's  Arch.,  1874. 
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same  finding  could  be  made.  It  is  an  exceedingly  difficult  and  com- 
plicated matter  to  determine  the  presence  of  these  bodies ;  and  even 
though  careful  chemical  analysis  reveals  their  presence  in  the  gases 
of  the  stomach,  we  can  never  know  whether  they  were  formed  in  the 
stomach  or  whether  they  were  generated  in  some  article  of  food  that 
was  undergoing  fermentative  changes  prior  to  its  ingestion.  In  cases 
of  motor  insufficiency  this  applies  with  particular  force.  The  presence 
of  alcohol  can  be  demonstrated  by  Lichen's  iodoform  reaction  ;  the  pres- 
ence of  sulphureted  hydrogen,  by  the  formation  of  sulphid  of  lead ; 
what  has  been  said  of  the  gases  of  the  stomach  applies  with  equal  force 
to  alcohol,  as  it  is  often  impossible  to  determine  whether  it  was  formed 
in  the  stomach  or  in  the  food  prior  to  its  entrance  into  the  stomach. 

Boas  ^  succeeded  in  demonstrating  sulphureted  hydrogen  in  a  number 
of  severe  cases  of  motor  insufficiency  ;  here  free  hydrochloric  acid  was. 
present ;  Zawadzki  ^  recently  showed  the  same  in  4  other  cases  of  motor 
insufficiency.  According  to  Boas,^  H2S  is  quite  frequently  found  in  the 
stomach  in  benign  cases  of  gastric  ectasy,  whereas  it  is  only  rarely 
found  in  cases  of  ectasy  that  are  due  to  carcinoma.  If  there  was  lactic- 
acid  fermentation,  Boas  never  succeeded  in  finding  sulphureted  hy- 
drogen, and  vice  versa.  It  is  true  that  in  some  of  Boas' s  cases  the 
sulphureted  hydrogen  may  have  been  formed  from  the  reduction  of 
sulphates. 

The  question  of  the  formation  of  H2S  in  the  stomach  calls  for 
further  investigation.  I  have  performed  some  experiments  in  this 
direction,  but  failed  to  obtain  any  positive  results. 

The  iExamination  for  Pepsin. — The  examination  of  the  stom- 
ach-contents for  pepsin  should  naturally  follow  the  examination  for 
HCl.  The  diagnostic  significance  of  pepsin  determinations  is  not, 
however,  so  important  as  the  determination  of  HCl.  We  have  already 
stated  that  in  all  cases  in  which  there  is  a  sufficiency  of  HCl  there  is 
also  usually  a  sufficiency  of  pepsin — in  fact,  pepsin  is  not  imcommonly 
present  even  if  HCl  is  absent.  The  pepsin-forming  function  of  the 
stomach  seems  to  be  more  constant  and  more  resistant  to  external 
influences  than  the  hydrochloric-acid  function  of  the  stomach.  In 
those  cases  in  which  free  hydrochloric  acid  is  present,  the  macroscopic 
examination  of  the  stomach-contents  after  a  test-meal  will  demonstrate 
whether  pepsin  excretion  is  sufficient,  for  absence  of  pepsin  causes  dis- 
turbances of  albumin  digestion.  We  have  called  attention  to  this  in 
discussing  the  relative  lack  of  pepsin  in  hyperacidity. 

For  all  these  reasons  exact  determinations  of  pepsin  are,  as  a  rule, 
unnecessary,  and  are  carried  out  only  in  very  severe  diseases  of  the 
stomach  that  are  complicated  by  the  absence  of  hydrochloric  acid — as, 
for  instance,  anadenia  ventriculi,  atrophic   catarrh  of  the   stomach,  etc. 

1  Boas,  ' '  Ueber  das  Vorkommen  von  Schwefelwasserstoff  im  Magen, ' '  Deutsch. 
med.   Wochenschr.,   1892,  No.  49. 

^Zawadzki,  "  Schwefelwasserstoff  im  erweiterten  Magen,"  Centralbl.  f.  innere 
Med.,  1894,  No.  50. 

*  Boas,  "  TJeber  Schwefelwasserstoff bildung  bei  Magenkrankheiten, "  iSirf. ,  1895, 
No.  3. 
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Practitioners  in  general,  therefore,  omit  the  direct  examination  for  pep- 
sin or  pepsinogen,  and  perform  this  analysis  only  in  exceptional  cases. 
It  would  be  more  rational  to  examine  the  stomach-contents  both  for  its 
hydrochloric  acid  and  its  pepsin  in  every  case  of  stomach-disease. 

The  property  of  pepsin  or  of  its  precursor,  pepsinogen,  of  convert- 
ing coagulated  albumiu  into  soluble  albumoses  in  the  presence  of  hydro- 
chloric acid  is  used  in  testing  for  pepsin — in  other  words,  the  artificial 
digestion  of  albumin  is  carried  out.  If  the  stomach-contents  contains 
free  hydrochloric  acid,  and  if  it  digests  albumin,  the  presence  of  pepsin 
is  demonstrated ;  if  the  stomach-contents  does  not  contain  free  hydro- 
chloric acid,  but  if  it  still  digests  albumm  after  having  been  acidified 
with  a  sufficient  quantity  of  hydrochloric  acid,  this  also  demonstrates 
that  sufficient  pepsin  is  present. 

The  digestion  test  is  carried  out  as  follows  :  About  10  c.c.  of  filtered 
stomach-contents  are  poured  into  a  test-tube.  If  free  hydrochloric 
acid  is  absent,  a  sufficient  quantity  of  acid  is  added  to  cause  the  appear- 
ance of  the  Congo  reaction.  This  mixture  is  poured  on  discs  of  albu- 
min about  1.5  mm.  thick  and  10  mm.  in  diameter.  These  discs  can  be 
cut  from  hard-boiled  egg  with  a  suitable  knife  or  a  cork-borer  or  wdth 
a  goose-quill  that  is  cut  off  straight.  The  test-tube  is  placed  m  the 
incubator  at  blood-temperature,  and  it  is  determined  how  much  time  is 
required  to  dissolve  these  discs  of  albumin.  If  sufficient  pepsin  is 
present,  these  discs  are  usually  dissolved  in  from  one-half  to  one  hour ; 
at  the  expiration  of  this  time  the  solution  becomes  clear  and  contains 
no  flakes  of  albumin ;  this  test  can  be  considered  valid  only  if  the 
discs  of  albumin  are  completely  dissolved. 

Instead  of  using  discs  of  albumin,^  washed  raw  fibrin  or  fibrin  col- 
ored with  carmin,  according  to  Griitzner,  may  be  employed.  I  believe, 
however,  that  the  discs  of  albumin  are  more  appropriate  for  this  pur- 
pose, for  the  reason  that  they  are  more  uniform  in  consistence  than 
fibrin.  If  the  discs  of  albumin  are  always  of  a  uniform  size,  the  time 
required  to  dissolve  them  fluctuates  within  very  narrow  boundaries,  pro- 
vided the  stomach-contents  is  normal. 

As  a  rule,  it  is  imnecessary  to  perform  quantitative  estimations  of 
pepsin.  The  methods  employed  for  this  purpose  are  those  of  Leube, 
Griitzner,  Briicke,^  Jaworski,^  Hammerschlag,^  and  others.  Leube's 
method  is  a  simple  one,  but  the  results  obtained  are  rather  indefinite. 
It  does  teach  us  something,  however,  in  regard  to  the  effects  of  the 
administration  for  therapeutic  purposes.  Leube's  method  is  the  follow- 
ing :   To  two  equal  portions  of  stomach-contents  the  same  quantity  of 

1  Fibrin  or  discs  of  albumin  may  be  preserved  in  glycerin  ;  before  using  them  they 
should,  however,  be  carefully  freed  from  any  glycerin  that  may  cling  to  them  by 
repeated  washing  in  distilled  "water  in  a  test-tub"e.'  It  is  permissible  to  preserve  the 
discs  of  albumin  in  distilled  water  for  a  few  days  at  least,  provided  the  surrounding 
temperature  is  not  too  high. 

^  Brucke,  Sitzitngsberichte  der  Wiener  Akademie,  vol.  xxxvii.,  p.  131. 

^  Jaworski,  Milnch.  med.   Wochenschr.,  1887,  INTo.  33. 

*  Hammerschlag,  Versamml.  deutscher  Naturforscher  und  Aerzte,  Vienna,  1894  ; 
Internat.  klin.  Rundschau,  1894,  vol.  viii.,  No. '39;  Wien.  klin.  Rundschau,  1895, 
No.  23. 
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albumin  is  added.  To  one  of  the  two  fluids  a  small  quantity  of 
pepsin  is  added  ;  if  the  fluid  contaming  the  additional  amount  of 
pepsin  digests  the  albumin  more  rapidly  than  the  other,  this  is  consid- 
ered a  proof  that  jaepsin  is  deficient  in  the  stomach-contents. 

Jaworski's  ^  method  is  a  useful  one  when  the  secretion  of  hydro- 
chloric acid  is  deficient.  Two  hundred  c.c.  of  -^  normal  hydrochloric 
acid  are  poured  into  the  empty  stomach  in  the  morning.  After  half  an 
hour  this  fluid  is  pumped  out.  The  filtrate  of  the  stomach-contents  is 
standardized  for  -^  normal  hydrochloric  acid  by  the  addition  of  official 
hydrochloric  acid,  and  diluted  in  a  series  of  flasks  with  -^  normal 
hydrochloric  acid  until  it  no  longer  digests,  in  twenty-four  hours,  a  disc 
of  albumin  weighing  1  to  1|^  eg.,  10  c.c.  of  the  digestive  fluid  being 
employed  for  each  test.  Dilute  hydrochloric  acid  solutions,  as  Jaw^orski 
has  shown,  possess  the  property  of  extracting  pepsin,  or,  better,  pro- 
pepsin, from  the  gastric  glands. 

The  method  of  Hammerschlag,  w^iich  has  recently  been  published, 
is  probably  better  than  the  above  for  the  quantitative  determination  of 
pepsin.  This  method  is  carried  out  as  follows  :  First,  two  samples  of 
10  c.c.  each  of  a  1  per  cent,  albumin  solution  containing  4  pro  mille  of 
free  hydrochloric  acid  are  poured  into  separate  vessels.  To  one  is  added 
5  c.c.  of  water ;  to  the  other,  5  c.c.  of  stomach-contents.  Both  flasks 
are  allowed  to  remain  in  the  incubator  for  one  hour,  and  at  the  expira- 
tion of  this  time  the  albumin  is  determined  in  both  by  Esbach's  album- 
inometer.  The  liquid  to  which  water  was  added  indicates  the  original 
amount  of  albumin  present,  and  the  difference  between  the  two  indi- 
cates the  amount  of  albumin  that  has  been  digested.  This  difference 
can  be  expressed  in  percentage  figures. 

This  method  enables  us  readily  to  determine  the  reduction  in  the 
peptonization  powers  of  the  stomach.  For  ordinary  practical  purposes 
the  simple  digestive  test  described  above  (if  necessary,  after  the  addi- 
tion of  hydrochloric  acid  in  cases  of  absence  of  free  hydrochloric  acid) 
is  sufficient. 

[The  method  of  Mett  is  now  being  used  more  widely  than  any  other 
quantitative  method.  It  consists  in  sucking  fresh  egg-albumen  into  capil- 
lary tubes  1  or  2  mm.  in  diameter,  coagulating  the  albumin  by  boiling, 
then  cutting  off  portions,  3  to  5  cm.  long,  of  the  filled  tubes,  and  adding 
these  pieces  of  the  tubes  to  gastric  contents.  The  tube  containing  this  is 
then  kept  at  body-temperature  in  the  incubator  for  ten  hours.  At  the 
end  of  this  time  each  end  of  the  tubes  will  show  a  lack  of  solid  albu- 
min, owing  to  its  digestion,  while  in  the  central  portion  some  will 
remain.  Both  the  empty  portions  and  the  portion  still  full  are  carefully 
measured,  and  the  activity  of  peptic  digestion  determined  thereby. 
Borisson  states  that  the  relative  amount  of  actual  pepsin  present  varies 
according  to  the  square  of  the  length  of  the  empty  portion  of  the  tube, 
the  figures  for  the  latter  being  expressed  in  millimeters — i.  e.,  3  mm. 
digestion  equals  9  parts  pepsin ;  2  mm.  equals  4  parts  pepsin. — Ed.] 

^  Jaworski,  Verhandl.  d.  VII.  Cong.  f.  innere  Med.,  Wiesbaden,  1888;  Wien.  med. 
Presse,  1888,  Nos.  48,  49. 
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Rennet  and  Rennet  Zymogen. — Xormal  gastric  juice  contains 
rennet  and  rennet  zymogen  in  addition  to  pepsin  and  hydrochloric  acid. 
The  determination  of  rennet  and  of  its  precursor,  rennet  zymogen,  is 
of  no  diagnostic  significance,  llennet,  as  we  know,  possesses  the 
power  of  curdling  milk  independently  of  hydrochloric  acid.  This  prop- 
erty is  utilized  for  determining  the  presence  of  rennet.  It  is  necessary, 
in  order  to  get  valid  results,  not  to  allow  the  fluid  to  become  too  acid. 
Accordiutr  to  Leo/  the  determination  can  be  carried  out  as  follows  : 
Three  or  four  drops  of  the  stomach-contents  filtrate  are  added  to  5  to 
10  c.c.  of  milk,  and  the  whole  allowed  to  stand  in  the  incubator  for 
from  ten  to  fifteen  minutes.  A  more  accurate  method  is  to  neutralize 
5  to  10  c.c.  of  stomach-contents  with  -^  normal  sodium  hydrate  solu- 
tion, and  to  mix  with  10  c.c.  of  neutral  or  amphoteric  raw,  or  better 
boiled,  milk.  If  the  mass  forms  a  flocculent  coagulate  after  stand- 
ing for  from  one-quarter  to  one-half  hour  in  the  incubator,  the  presence 
of  rennet  is  revealed. 

In  order  to  demonstrate  the  presence  of  rennet  zymogen,  the  fer- 
ment itself  is  destroyed  by  alkalinizing  10  c.c.  of  stomach-contents 
with  -^  normal  sodium  hydrate  solution  ;  10  c.c.  of  milk  and  from 
3  to  5  c.c.  of  a  1  to  2  per  cent,  solution  of  chlorid  of  calcium  are  then 
added,  and  the  mixture  placed  in  the  incubator.  If  the  zymogen  is 
present,  casein  is  precipitated  after  a  few  minutes.  We  believe  that 
more  than  from  ten  to  twenty  minutes  are  required  for  this,  although 
most  authors  state  that  the  reaction  should  occur  within  this  time. 
Dr.  Johnson  ^  has  performed  some  experiments  in  my  laborator^'  which 
show  that  coagulation  may  not  occur  for  a  longer  time,  particularly  if 
boiled  milk  is  used  instead  of  unboiled  milk.  Boas  has  devised  a 
method  of  quantitatively  determining  rennet  by  estimating  the  degree 
to  which  the  stomach-contents  can  be  diluted  before  it  loses  its  power 
of  curdling  milk.  Boas,^  Johnson,  and  Klemperer  ^  have  done  much 
work  on  the  clinical  significance  of  rennet.  Boas  found  that  in  a  healthy 
subject  the  stomach-contents  can  be  diluted  in  the  proportion  of  1  :  100— 
150  c.c,  but  that  in  cases  of  secretory  insufficiency,  a  dilution  of  1  :  5 
or  1  :  10  prevents  the  action  of  rennet.  Boas  interprets  the  prognostic 
value  to  these  quantitative  determinations  of  rennet  in  the  following 
sense  :  If  rennet  becomes  inactive  when  stomach-contents  is  diluted,  as 
1  :  5  or  1  :  10,  he  claims  that  the  chances  for  recovery  are  not  so  good 
as  if  a  dilution  of  1  :  50  can  be  tolerated. 

[Mennier^  has  found  that  rennet  disappears  entirely  in  case  of 
gastric  carcinoma,  and  while  it  is  much  diminished  in  a  simple  gas- 
tritis of  equal  degree,  it  is  not  entirely  absent.  He  feels  that  the  prog- 
nosis is  influenced  according  to  the  amount  of  rennet  present  in  the 
gastric  juice.     This  conclusion  seems  to  be  substantiated  by  the  test  of 

^Berlin,  klin.   Wochenschr.,  1888,  Xo.  49. 

'.Johnson,  "  Studien  iiber  das  Vorkommen  des  Labfennents, "  Zeitschr.  f.  klin. 
Med.,  vol.  liv. 

^  Boas,  "  Labferment  und  Labzymogen  im  gesunden  und  kranken  Magen,"  ibid. 

*  Klemperer,  "  Die  diagnostische  Yerwerthbarkeit  des  Labferments, "  ibid. 

*  Boas^  Arch.,  vol.  vii.,  No.  3. 
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clinical  experience,  and  while  it  cannot  be  called  a  conclusive  test,  it 
can  be  regarded  as  evidence  of  some  value. — Ed.] 

The  Bxamination  of  Proteid  Digestion. — The  determination 
of  the  different  stages  of  hydration  of  albumin  is  so  far  of  no  prac- 
tical value.  In  the  first  place,  the  methods  for  determining  the  differ- 
ent intermediary  stages  in  the  digestion  of  albumin  are  too  complicated 
for  practical  purposes ;  on  the  other  hand,  an  exact  knowledge  of  these 
stages  is  of  no  value  in  diagnosis.  The  value  of  the  biuret  reaction  is 
certainly  overestimated.  This  is  a  color-test ;  if  an  excess  of  KOH 
and  a  few  drops  of  a  copper  sulphate  solution  are  added  to  stomach- 
contents,  a  peculiar,  rosy-reddish  color  will  appear.  This  demonstrates 
that  peptic  digestion  has  occurred,  but  does  not  give  us  any  informa- 
tion in  regard  to  the  degree  of  the  digestion  of  albumin.  Any 
stomach-contents  will  give  a  more  or  less  pronounced  biuret  reaction, 
but  we  cannot  draw  any  conclusions  in  regard  to  the  strength  of  the 
gastric  juice  from  its  appearance. 

The  i^xamination  of  the  Digestion  of  Starch. — The  deter- 
mination of  the  starch  digestion  is  quite  important — certainly  more 
important  than  the  determination  of  the  degree  of  albumin  digestion. 
It  is  true  that  the  digestion  of  starch  is  not  a  function  of  the  stomach, 
but  of  the  salivary  glands ;  the  ferment  of  these  glands  at  first  con- 
verts starch  into  soluble  starch,  then  into  erythrodextrin,  achroodex- 
trin,  and  finally  maltose.  At  the  same  time  we  frequently  find  that 
certain  stomach-diseases  exercise  an  influence  on  the  digestion  of  starch. 

The  salivary  ferment  is  very  sensitive  to  the  action  of  acids.  It 
first  acts  upon  starch  in  the  mouth,  and  continues  its  action  in  the 
stomach  during  the  first  stage  of  digestion — namely,  the  amylolytic 
gtage — as  long  as  the  amount  of  hydrochloric  acid  is  not  too  great.  As 
soon  as  0.12  per  cent,  of  hydrochloric  acid  is  present,  the  diastatic 
action  of  saliva  stops.  This  applies  to  hydrochloric  acid  in  any  form 
or  combination — not  only  to  free  hydrochloric  acid. 

If  the  secretion  of  hydrochloric  acid  is  abnormally  great  or  con- 
tinuous, the  digestion  of  starch  in  the  stomach  is  soon  stopped,  and  in 
cases  of  this  kind  we  find  that  there  is  either  no  digestion  of  starch  or 
that  the  end-products  of  saccharification  have  not  been  formed.  We 
will  usually  find  several  of  the  intermediary  products.  The  reverse  is 
the  case  if  there  is  a  deficiency  in  hydrochloric  acid — as,  for  instance,  in 
the  initial  stages  of  digestion  or  in  cases  of  subacidity.  In  testing  the 
digestion  of  starch  it  is  necessary,  therefore,  to  determine  whether  the 
end-products  of  starch-digestion  have  been  formed  or  whether  the 
process  was  arrested  after  the  first  intermediary  products  had  been 
generated. 

The  stomach-contents  is  examined  for  dextrose  by  Trommer's  or 
Nylander's  test,  preferably  after  removing  all  the  albumin  from  the 
filtrate.  In  order  to  determine  the  presence  of  the  intermediary  stages  of 
carbohydrate  digestion,  a  dilute  iodin-potassium  iodid  solution  is  employed 
(so-called  Lugol's  solution,  composed  of  0.1  of  iodin,  0.2  of  iodid  of 
potash,  200  distilled  water).    If  a  certain  quantity  of  this  reagent  is  added 
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to  filtered  stomach-contents,  a  bluish-violet  coloration  of  the  fluid  will 
reveal  the  presence  of  soluble  st;ireh  amidulin  ;  if  it  turns  purple,  of 
ervthrodextrin.  If  achroiklextrin,  dextrose,  and  maltose  alone  are 
present,  there  is  no  change  of  color.  If  soluble  starch  is  present,  a 
blackish-blue  precipitate  is  formed.  As  achroodextrin  has  a  greater 
affinity  for  iodin  than  the  other  intermediary  products  of  saccharification 
of  starch  and  starch  itself,  the  degree  of  amylolysis  cim  be  determined 
oulv  if  an  excess  of  iodin  solution  is  added  ;  if  an  excess  is  not  added, 
some  of  the  intermediary  products  of  dextriuization  that  require  large 
quantities  of  iodin  in  order  to  produce  the  color  change  may  be  over- 
looked. 

In  cases,  therefore,  where  carbohydrate  digestion  in  the  mouth  and 
the  stomach  is  normal,  no  color  appears  on  the  addition  of  Lugol's  solu- 
tion to  stomach-contents.  If  a  violet  or  a  blue  color  appears,  this  shows 
that  saccharification  is  deficient.  Subsequent  examination  will  have  to 
decide  whether  this  is  due  to  a  lack  of  salivary  ferment  or  to  over- 
abundant secretion  of  hydrochloric  acid,  or  to  some  other  undetermined 
cause.  In  general,  it  is  due  to  excessive  secretion  of  hydrochloric  acid. 
Deficient  ferment  action  is  rare,  if  it  occurs  at  all. 

The  Digestion  of  Fat  in  the  Stomach. — Marcet  ^  has  made 
it  very  probable  that  the  fats  are  also  changed  in  the  stomach.  This 
author  claims  to  have  observed  a  splitting  of  fats  into  glycerin  and 
fatty  acids.  Later,  Cash  ^  and  Ogata,^  in  Ludwig's  laboratory,  demon- 
strated that  the  surviving  stomach  and  the  stomach  of  living  animals 
are  capable  of  causing  a  slight  disintegration  of  neutral  fats.  Klem- 
perer  and  Scheurlen,^  in  Leyden's  clinic,  repeated  Ogata's  experiments 
in  human  subjects,  and  found  that  from  1  to  2  per  cent,  of  oil  is  nor- 
mally decomposed  within  two  hours ;  and  if  the  oil  is  allowed  to  remain 
a  longer  time,  they  found  that,  particularly  in  dilatation  of  the  stomach 
with  fermentation,  as  much  as  6  per  cent,  of  oleic  acid  could  be  formed. 
These  experiments  from  Leyden's  clinic  are  not  numerous  (6),  so  that 
further  investigations  in  this  regard  are  to  be  desired.  The  power  of 
the  stomach  to  split  fat  is  quantitatively  very  slight. 

[Volhard,  woi'king  in  Riegel's  clinic,  has  recently  reported  a  series 
of  experiments  which  seem  to  demonstrate  conclusively  that  there  is  a 
fat-splitting  ferment  secreted  by  the  stomach.  This  ferment,  however, 
has  little  or  no  action  upon  fats  that  are  not  well  emulsified,  its  action 
being  best  studied  with  egg-yolk  or  milk.  It  is  probably  of  little  im- 
portance normally,  as  it  is  destroyed  by  any  marked  degree  of  acidity 
of  the  medium  in  which  it  is  found,  and,  as  stated,  it  acts  only  on  well- 
emulsified  fats,  while  in  the  stomach  most  of  the  fat  of  the  food  is  not 
found  well  emulsified.  Volhard  believes,  however,  that  this  ferment 
probably  causes  much  of  the  fat-splitting  that  occurs  in  complete  pan- 
creatic occlusion,  a  phenomenon  previously  attributed  to  the  action  of 
bacteria.     The  ferment  was  found  both  in  gastric  secretion  and  in  ex- 

1  Marcet,  The  Medical  Times  and  Gazette,  new  series,  1858,  vol.  xvii.,  p.  210. 

2  Cash,  Du  Bois'  Arch.,  1880,  p.  323.  =<  Ogata,  ibid.,  1881,  p.  515. 
*  Klemperer  and  Scheurlen,  Zeitschr.  f.  Mm.  Med.,  vol.  xv.,  p.  370. 
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tracts  by  the  mucosa.     It  is  apparently  secreted  chiefly  by  the  mucosa 
of  the  fundus. — Ed.] 

THE   DETERMINATION  OF   THE  MOTOR   POWER  OF  THE 

STOMACH. 

In  examining  the  perversion  of  gastric  function  it  is  not  sufficient 
simply  to  examine  the  secretory  function  of  the  stomach,  to  establish 
the  nature  of  the  perversions  of  gastric  secretion,  to  obtain  the  history 
of  the  case  and  a  picture  of  the  general  and  the  local  manifestations  of 
the  disease — ^more  is  required.  The  general  rule  can  be  fomiulated 
that  normally  the  secretory,  motor,  and  the  absorbing  power  of  the 
stomach  run  parallel.  In  pathologic  cases,  however,  we  frequently  see 
that  the  disturbances  of  these  diiferent  functions  do  not  run  parallel ; 
in  fact,  the  impression  is  often  created  that  the  perversion  of  one  func- 
tion produces  an  increased  manifestation  of  some  other  one.  This 
process  resembles  the  compensation  seen,  for  instance,  in  early  stages  of 
carcinoma.  Even  in  cases  where  no  stenosis  of  either  orifice  of  the 
stomach  is  present,  we  find  the  motility  of  the  stomach  normal  or  in- 
creased, although  the  secretory  powers  of  the  organ  may  be  very  much 
reduced.  If  the  stomach  is  siphoned  out  three  to  four  hours  after  a 
test-meal,  no  remnants  of  food  will  be  found  in  the  stomach.  This  is 
pathologically  interesting  and  also  of  practical  significance.  It  seems 
that  the  stomach,  if  its  peptic  power  is  reduced,  attempts  to  compensate 
this  reduced  power  by  developing  correspondingly  greater  energy  in 
expelling  its  contents.  Tliis  causes  the  food  to  enter  the  intestine  before 
it  is  decomposed,  and  von  Noorden  ^  has  shown  that  the  intestine  can 
vicariously  assume  the  peptic  functions  of  the  stomach.  An  example 
of  the  opposite  condition  is  seen  in  certain  forms  of  hypersecretion  com- 
bined with  ectasy.  Although  here  we  find  an  increased  secretion  of 
gastric  juice,  the  expulsion  of  the  stomach-contents  is  slow.  In  other 
cases  again  secretory  and  motor  functions  are  altered  in  the  same  sense 
— for  instance,  in  ulcer,  in  which  increased  secretion  of  hydrochloric 
acid  and  increased  motility  run  parallel. 

These  examples  show  that  it  is  not  sufficient  to  test  the  secretory 
powers  of  the  stomach  alone,  and  that  an  understanding  of  these  powers 
is  not  enough  to  allow  us  to  draw  any  conclusions  in  regard  to  the 
powers  of  motility.  In  every  case  of  stomach-disease  both  secretory 
and  motor  powers  should  be  examined. 

Impairment  of  the  motor  powers  is  as  significant  as  impairment  of 
the  secretory  powers — in  fact,  may  be  more  important.  If  the  motor 
power  is  intact,  a  deficiency  in  the  secretory  powers  of  the  stomach  may 
be  compensated  by  intestinal  digestion  ;  on  the  other  hand,  a  deficiency 
in  the  motor  powers  cannot  be  compensated,  and  any  severe  degree  of 
disturbance  in  this  direction  will  impair  general  nutrition. 

Before   describing  the   methods   for  testing  the  motor  powers   of 
the  stomach  I  will  briefly  describe  a  few  recent  contributions  to  the 
1  Zeitschr.  f.  klin.  Med.,  vol.  xvii. 
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physiology  of  this  function.  A  knowledge  of  these  facts  will  enable 
us  to  uuderstaud  certain  jnithologic  processes  that  we  must  discuss 
later  on. 

The  motor  function  of  the  stomach  is  two-fold — namely  :  (1)  thor- 
oughly to  mix  the  food  with  the  stomach  secretions,  and  (2)  to  propel 
it  onward  into  the  intestine.  The  respiratory  movements  aid  this  func- 
tion, and  other  movements  that  are  transferred  to  the  stomach  from 
other  organs  assist  in  the  same  manner.  There  is  a  great  diversity 
of  opinion  in  reg-ard  to  the  active  movements  of  the  stomach  proper. 
There  can  be  no  doubt,  however,  that  there  is  a  regular,  wave-like 
motion,  particularly  in  the  region  of  the  pylorus.  It  is  questionable 
whether  the  observations  of  Hofmeister  and  Schiitz  ^  on  the  stomach  of 
dogs  that  had  been  recently  killed  can  be  compared  to  the  conditions 
normally  existing  in  human  beings  during  life.  According  to  these 
experiments,  two  phases  in  the  movements  of  the  stomach  can  be  dis- 
tinguished :  the  first  begins  at  the  fundus,  and  consists  in  the  universal 
contraction  of  the  circular  musculature  of  this  part ;  at  the  same  time 
vertical  contractions  proceed  from  the  cardia  and  the  pylorus,  which 
are  strongest  at  the  greater  curvature  and  near  the  pyloric  part  of  the 
stomach.  A  second  phase  is  seen  exclusively  in  the  region  of  the 
pylorus ;  here  the  longitudinal  and  the  circular  musculature  contract. 

However  interesting  these  experiments  may  be,  they  give  us  little 
information  in  regard  to  the  effect  of  these  contractions  on  the  expul- 
sion of  stomach-contents.  Hirsch  ^  has  attempted  to  answer  this  ques- 
tion by  certain  animal  experiments.  According  to  clinical  obser\'ation, 
we  are  justified  in  assuming  that  the  stomach-contents  is  emptied  in 
stages.  Rossbach's  ■'  experiments  on  dogs,  however,  show  that  move- 
ment begins  in  a  full  stomach  at  an  early  stage  of  digestion,  but  that 
some  four  to  eight  hours  after  the  ingestion  of  the  meal  the  pylorus  is 
opened  and  then  the  stomach-contents  is  rapidly  expelled  in  several  suc- 
cessive movements.  More  recent  experiments  by  Hirsch  seem  to  point  in 
another  direction.  This  investigator  saw  that  the  stomach  of  dogs  emp- 
tied itself  in  stages,  that  the  propulsive  movements  occur  at  long  and 
short  intervals  (one-quarter  of  a  minute  to  several  minutes),  and  that 
these  movements  begin  a  short  or  a  long  time  after  the  ingestion  of  food, 
depending  altogether  on  the  character  of  the  material  eaten.  The  expul- 
sion of  chyme,  according  to  Hirsch,  is  altogether  dependent  upon  the 
rapidits"  with  which  the  food  is  liquefied  in  the  stomach. 

The  statements  in  regard  to  the  influence  of  gastric  acidity  on  the 
motor  functions  of  the  organ  are  contradictory.  Briicke  formulated 
the  theory  that  the  acid  of  the  stomach  causes  the  movements  of  the 
organ,  and  to  this  day  many  authors  believe  in  this  view.  An  argu- 
ment against  this  theory  is  the  fact  that  peristalsis  begins  very  soon 
after  the  ingestion  of  food,  and  at  a  time  when  no  free  acid,  at  all  events, 
can  possibly  be  present  in  the  stomach.  Von  Pfungen  states,  in  con- 
tradiction to  Briicke,  that  alkalis   cause  opening,  and  acids  closure,  of 

1  Arch.  f.  exp.  Pathol.,  vol.  xx.  2  Centralbl.  f.  klin.  Med.,  1892,  No.  47. 

^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xlvi. 
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the  pylorus.  Hirsch  ^  has  recently  published  some  exhaustive  experi- 
ments on  these  questions,  showing  that  both  neutral  and  alkaline  watery 
solutions  were  propelled  into  the  duodenum  from  the  stomach  within  a 
short  time  after  their  ingestion.  Hirsch  concludes  from  these  experiments 
that  neither  alkaline,  neutral,  nor  acid  fluids  can  exercise  any  influence 
on  the  opening  or  closing  of  the  pylorus.  He  believes  that  this  process 
is  altogether  independent  of  the  reaction  of  the  stomach-contents. 

I  am  of  the  opinion  that  all  these  experiments  cannot  be  applied 
to  man.  All  experience  certainly  indicates  that  acidity  exercises  a  cer- 
tain influence  on  the  motor  functions  of  the  organ.  We  need  only  refer 
to  spastic  contractions  of  the  pylorus,  seen  in  cases  of  increased  secre- 
tion of  hydrochloric  acid. 

Recently  von  Mering  ^  has  published  some  experiments  that  are  in- 
teresting, particularly  as  they  correspond  very  well  with  clinical  observa- 
tions. 

Von  Mering  corroborated  the  discoveries  of  Hirsch  and  others  that 
the  stomach-contents  is  propelled  into  the  intestine  in  intervals — namely, 
by  rhythmic  opening  and  closing  of  the  pylorus ;  he,  therefore,  refutes 
the  views  of  Rossbach.  Fluids  leave  the  stomach  more  rapidly  than 
solid  food ;  an  empty  stomach  absorbs  no  water ;  alcohol  is  absorbed 
in  large  quantities,  watery  solutions  of  sugar  in  moderate  quantities, 
alcoholic  solutions  of  sugar  in  larger  quantities.  Dextrin  and  peptone 
are  absorbed  in  the  stomach.  The  amount  of  a  substance  absorbed  is 
proportionate  to  the  concentration  of  its  solution. 

The  absorption  of  the  substances  enumerated  is  accompanied  by  an 
active  secretion  of  water  into  the  stomach  that  is,  as  a  ride,  proportionate 
to  the  amount  of  substance  absorbed.  Even  though  no  hydrochloric  acid 
is  found  in  the  stomach,  there  may  be  an  abundant  secretion  of  water. 

These  results  promise  to  be  of  great  practical  value.  They  seem  to 
explain  the  well-known  fact  that  cases  with  pronounced  gastrectasy  as  a 
result  of  stenosis  of  the  pylorus  frequently  suffer  from  thirst,  oliguria, 
constipatioUj  and  dryness  of  the  skin.  Formerly  this  was  explained 
by  the  assumption  that  a  dilated  stomach  absorbed  water  with  diffi- 
culty and  that  little  water  entered  the  intestine  through  the  narrow 
pylorus.  Von  Mering's  experiments,  however,  show  that  very  little 
water  is  absorbed  in  the  stomach,  but  that  certain  food-products  are 
absorbed,  and  that  water  is  secreted  to  take  their  place.  In  cases  of 
stenosis  of  the  pylorus,  therefore,  more  fluid  may  be  found  in  the 
stomach  than  was  taken.  The  dilatation  of  the  stomach  seen  in  stenosis 
of  the  pylorus  is,  therefore,  caused  by  the  stagnation  of  the  ingesta  and 
by  the  increase  of  the  stomach-contents  following  the  pouring-out  of 
water  into  the  stomach  from  the  blood. 

Moritz  ^  corroborated  the  results  of  all  those  experiments.     He  ex- 

1  CentrnlM.f.  klin.  Med.,  1893,  Nos.  4,  18. 

^  Therapeut.  Monatsh.,  1893,  and  Verhandl.  d.  XII.  Cong.  f.  inner e  Med.,  Wies- 
baden, 1893. 

^  Munch,  med.  Wochenschr.,  1893,  No.  38;  Berichte  d.  65.  Versmnml.  deutscher 
Naturforscher  und  Aerzte,  Nuremburg,  1893. 
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perimentcd  on  dogs,  and,  like  von  Mering,  found  that  water  brought  into 
the  stomach  was  immediately  expelled  in  jerks.  On  an  average,  three 
contractions  of  the  stomach  occur  every  minute.  The  contractions  are 
rhythmic,  and  are  separated  by  regular  intervals ;  they  persist  uninter- 
ruptedly until  the  stomach  is  empty.  On  introducing  fluids  and  differ- 
ent solid  substances  and  mixtures  of  the  two,  the  following  results  were 
seen  :  The  slight  movements  of  the  stomach  bring  about  a  separation 
of  the  stomacliHJonteuts  by  propelling  the  softer  portions  toward  the 
pylorus  and  leaving  the  more  solid  ones  behind.  The  sudden  respira- 
tory clianges  of  pressure  seem  to  aid  in  mixing  the  stomach-contents. 
From  the  pyloric  portion  of  the  stomach  the  contents  of  the  organ  is 
suddenly  and  forcibly  pushed  into  the  duodenum  in  movements  that  are 
separated  by  regular  intervals.  Fluids,  particularly  water,  are  rapidly 
and  almost  completely  evacuated.  Later,  mushy  portions  are  poured 
out ;  the  solid  portions  are  retained  until  they  too  become  mushy  and 
are  then  forced  out  into  the  duodenum. 

This  teaches  us  that  in  cases  of  impaired  gastric  function  food 
should  be  given  in  a  form  that  is  readily  movable  by  the  stomach,  for 
the  digestibility  of  a  given  article  of  food  is  dependent  on  the  length  of 
time  it  remains  in  the  stomach. 

Another  interesting  question  had  to  be  solved,  namely,  whether  the 
physical  consistence  of  the  stomach-contents  alone  determined  its  pro- 
pulsion into  the  duodenum,  or  whether  certain  chemical  properties  of 
the  ingesta  played  a  role.  Moritz's  ^  experiments  on  human  subjects 
decided  the  question  in  the  latter  sense.  In  my  own  experiments  water 
was  seen  to  leave  the  stomach  in  a  surprisingly  short  time.  In  the  case 
of  other  fluids,  particularly  if  they  contain  much  carbonic  acid  gas,  if 
they  were  very  alkaline  or  very  acid,  they  remained  a  much  longer  time 
within  the  organ  ;  the  same  applied  to  bouillon,  beer,  milk,  and  oil.  It 
was  also  shown  that  water  was  evacuated  at  a  much  later  period  if  solid 
substances  (rolls,  meat)  were  administered  at  the  same  time.  The  irri- 
tation caused  by  the  solid  admixture  produced,  on  the  one  hand,  an 
increased  secretion  of  gastric  juice,  and,  on  the  other  hand,  a  retarda- 
tion of  the  propulsion  of  stomach-contents. 

It  would  lead  us  too  far  to  enter  further  into  the  physiologic  ques- 
tions involved.  We  wish  merely  to  enumerate  a  few  facts  that  are 
pathologically  significant.  We  possess  a  number  of  methods  for  testing 
the  motor  function  of  the  stomach. 

Method  of  I^eube. — The  oldest  method  is  that  of  Leube.-  This 
author  administers  a  test-meal  consisting  of  a  plate  of  soup,  a  beef- 
steak, and  a  roll.  If  the  stomach  was  found  empty  after  seven  hours 
and  if  nothing  could  be  washed  out  by  lavage,  Leube  assumed  that  the 
time  of  digestion  was  normal.  Nowadays  we  express  ourselves  differ- 
ently and  better,  by  saying  that  the  motor  power  is  normal.  Leube  has 
determined  that  a  healthy  stomach  is  empty  seven  hours  after  the  in- 

^  66.    Versamml.   deutscher  Naturforscher  und  Aerzte,  Vienna,   1894 ;    abstract  in 
Munch,  med.   Wochenschr .  ^  1894,  No.  41. 
'  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxiii. 
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gestion  of  such  a  test-meal.  According  to  our  views  to-day,  the  fact 
that  the  stomach  is  empty  at  this  period  does  not  necessarily  indicate 
that  the  organ  is  normal ;  it  does  indicate,  however,  that  its  motor 
power  is  sufficiently  active.  The  motor  power  may,  however,  be  good, 
and  the  secretory  power  at  the  same  time  be  very  much  impaired. 

This  method  is  undoubtedly  the  most  natural,  the  most  reliable,  and, 
at  the  same  time,  the  most  simple,  one  for  determining  the  motor  power 
of  the  stomach.  If  the  food  remains  in  the  stomach  for  a  longer 
period  of  time,  this  indicates  that  the  motor  power  is  reduced.  At  the 
same  time  we  cannot  say  that  the  motor  power  is  absolutely  reduced, 
for  the  impairment  may  be  relative.  In  cases  of  stenosis  of  the 
pylorus,  for  instance,  with  secondary  ectasy,  the  food  remains  in  the 
stomach  for  a  long  time,  although  the  violent  peristaltic  movements  that 
we  frequently  see  through  the  abdominal  walls  indicate  that  the  motor 
power  of  the  stomach  is,  if  anything,  exaggerated.  Postmortem  ex- 
amination will  in  many  cases  reveal  considerable  hypertrophy  of  the 
gastric  muscularis,  chiefly  in  the  pyloric  part  of  the  organ. 

If  the  food  remains  in  the  stomach  for  an  abnormally  long  period 
of  time,  this  demonstrates  that  there  is  an  insufficiency  in  the  sense  that 
the  motor  power  of  the  organ  is  not  sufficient  to  expel  the  contents 
within  the  normal  time.  This  insufficiency  need  not,  however,  be  an 
absolute  one ;  it  may  be  relative,  and  is,  in  fact,  frequently  relative. 
It  is  important  from  a  practical  point  of  view  to  distinguish  between 
absolute  and  relative  insufficiency  of  this  kind,  and  the  treatment  of  the 
motor  insufficiency  will  be  different  according  to  which  form  is  present. 

The  general  rule  may  be  formulated  that  the  motor  power  of  the 
stomach  should  be  tested  by  siphoning  out  the  stomach-contents  seven 
hours  after  a  test-meal.  The  practitioner  will,  however,  generally  ex- 
amine both  the  secretory  and  motor  power  at  the  same  time.  We  have 
seen  that  it  is  impossible  to  make  the  necessary  tests  for  the  secretory 
power  of  the  stomach  by  removing  the  test-meal  at  any  given  specified 
time  after  the  ingestion  of  the  meal.  In  cases  of  ectasy  of  high  degree 
a  different  time  will  be  selected  than  in  cases  of  simple  hyperacidity. 
If  the  physician  is  experienced,  it  will  usually  be  an  easy  matter  to 
select  the  correct  time  for  removing  the  stomach-contents  for  diagnostic 
purposes.  According  to  the  character  of  the  disease  and  the  general 
symptom-complex,  the  stomach-contents  will  be  removed  after  three  or 
four,  sometimes  five  or  even  six  or  seven,  hours.  As  a  rule,  it  is 
possible  to  formulate  a  judgment  in  regard  to  the  motor  power  of  the 
stomach  from  the  quantity  of  gastric  contents  obtained  for  chemical 
examination.  If,  for  instance,  a  teaspoonful  of  a  thin,  pultaceous  mass 
is  pumped  out  four  or  five  hours  after  a  test-meal,  the  motor  power  can 
be  considered  good  ;  if,  on  the  other  hand,  large  quantities  of  stomach- 
contents  are  found  six  hours  after  a  test-meal,  we  will  know  that  the 
motor  power  is  either  absolutely  or  relatively  decreased. 

In  many  cases  it  is  desirable  to  determine  the  exact  degree  of  this  im- 
pairment of  motor  power  or  atony.  For  this  purpose  Boas  has  described 
a  special  test-supper.     I  have  employed  a  similar  meal  for  several  years, 
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long  before  Boas  recommended  his  test-supper.  If  it  is  found  that 
seven  hours  after  a  test-mejil  nuioh  food  is  still  left  in  the  stomach,  the 
motor  power  is  reduced.  We  do  not  know,  however,  whether  the 
stomach  could  or  could  not  get  rid  of  a  smaller  meal  within  the  same 
time  or  a  longer  time.  As  a  matter  of  fact,  it  will  be  seen  that  in 
some  cases  a  simple  supper  taken  after  the  stomach  has  been  thoroughly 
washed  out  is  expelled  by  the  stomach  during  the  night,  so  that  the 
stomach  is  found  empty  the  next  morning.  In  other  cases  again  a  con- 
siderable quantity  of  food  will  be  found  under  the  same  conditions. 
Both  cases,  therefore,  react  in  the  same  manner  to  a  test-meal  m  the 
sense  that  an  abundant  quantity  of  substance  is  found  seven  hours 
afterward.  In  the  case  of  the  test-supper,  however,  there  were  cer- 
tain differences,  as  the  stomach  of  one  group  was  foimd  empty  in  the 
morning,  whereas  in  the  other  group  a  considerable  portion  of  food 
remained  in  the  stomach  ;  in  other  words,  the  latter  group  was  enabled 
to  get  rid  of  the  small  meal  during  the  night.  Both  cases  are  atonic, 
and  in  both  the  motor  power  is  reduced ;  the  former  case,  however,  has 
a  mild  degree  of  this  affliction ;  the  latter,  the  highest  degree  of  atony. 
I  have  called  attention  to  the  necessity  of  distinguishing  between  these 
two  degrees  of  atony  for  many  years,  and  have  called  attention  to 
the  significance  of  this  test  in  general  practice.  The  test-supper  may 
be  different.  Boas  recommends  cold  meat  with  rolls  and  butter  and  a 
large  cup  of  tea. 

It  is  self-evident  that  some  other  combination  of  food  can  be  used 
for  determining  the  motor  power,  just  as  we  have  a  certain  latitude  in 
selecting  the  composition  of  a  test-meal.  An  ordinary  test-breakfast 
may  be  employed.  Normally  this  should  be  out  of  the  stomach  within 
two  hours. 

I  have  a  particular  reason  for  preferring  the  test-meal.  The  test- 
breakfast  does  not  tax  the  secretory  power  of  the  stomach  very 
much ;  the  same  applies  to  the  motor  power.  Only  in  cases  of 
great  insufficiency  of  the  gastric  musculature  will  we  find  consider- 
able quantities  of  a  test-breakfast  two  or  three  hours  after  its  in- 
gestion. Cases  that  are  as  severe  as  this  are  easily  diagnosed  ;  but  in 
practice  we  wish  to  diagnose  not  only  the  severe  cases,  but  also  mild 
cases  of  atony,  and  for  the  diagnosis  of  the  latter  condition  the  test- 
meal  is  decidedly  better. 

Although  the  method  described  for  testing  the  motor  power  of  the 
stomach  is  the  most  simple  and  the  most  natural  one,  other  methods 
have  been  sought.  I  mention  them  here  merely  for  completeness' 
sake.  They  would  be  preferable  only  if  they  were  easier  to  execute 
or  if  they  gave  better  results.  As  a  matter  of  fact,  they  do  not  excel 
in  either  respect,  and  are  in  no  way  superior  to  the  above-mentioned 
method  of  determining  the  motor  power  of  the  stomach  from  the  time 
required  for  the  digestion  of  a  stated  quantity  of  food. 

Klemperer's  Oil  Method.^ — This  method  is  based  on  our  knowl- 
edge that  liquid  fats  are  not  absorbed  by  the  stomach.  The  method  is  exe- 
^  Deutsch.  tned.   Wochenschr.,  1888,  No.  47. 


138  EXAMINATION. 

cuted  as  follows  :  100  gm.  of  olive  oil  are  poured  into  the  stomach  after 
the  organ  has  been  thoroughly  washed  out.  Two  hours  afterward  the 
stomach-contents  is  aspirated  and  the  organ  washed  out  with  water. 
The  oil  is  separated  from  the  water  in  a  separating  funnel,  and  is 
measured.  The  deficit  indicates  the  amount  of  oU  that  has  passed  into 
the  duodenum.  In  normal  subjects  Klemperer  found  that  from  70  to 
90  gm.  normally  pass  into  the  intestine  within  this  time  ;  if  the  motor 
power  was  reduced,  smaller  values  were  found.  Klemperer  himself 
does  not  advocate  this  method  for  general  practice ;  in  fact,  it  is  hardly 
suitable  for  practical  purposes,  nor  is  it  a  simple  method.  Finally,  cer- 
tain objections  can  be  formulated  against  it. 

The  same  applies  to  the  method  of  Mathieu  and  Hallot,^  which  has 
recently  been  published.  The  method  is  as  follows  :  10  gm.  of  an 
emulsion  of  oil  are  administered  to  the  patient,  together  with  a  test- 
breakfast.  The  quantity  of  fluid  present  in  the  stomach  is  determined 
according  to  the  method  of  Mathieu-Eemont.  The  stomach-contents  is 
then  expressed,  the  oil  extracted  with  ether,  and  weighed.  It  can  now 
be  readily  determined  how  much  oil  has  disappeared,  and  how  much 
fluid  has  left  the  stomach.  From  the  quantity  of  oil  that  is  recovered 
the  existence  or  non-existence  of  a  condition  of  stasis  is  determined. 

The  Salol  Method  of  Bwald  and  Sievers. — Ewald  and 
Sievers  ^  recommend  salol  for  testing  the  motor  power  of  the  stomach. 
As  this  substance  is  indiiferent  to  acid  solutions,  but  is  decomposed  to 
salicylic  acid  and  phenol  in  weak  alkahne  solutions,  it  is  not  decom- 
posed in  the  stomach,  but  is  split  as  soon  as  it  comes  in  contact  with 
the  alkaline  fluids  of  the  intestine.  This  splitting  is  manifested  by 
the  appearance  of  salicyluric  acid  in  the  urine.  The  presence  of  this 
substance  ui  the  urine  can  be  determined  by  the  addition  of  a  little 
neutral  chlorid  of  iron  solution,  which  stains  the  urine  violet.  If  1  gm. 
of  salol,  preferably  in  a  capsule,  is  given  to  a  healthy  subject,  the  reac- 
tion appears  in  the  urine  some  time  between  half  an  hour  to  seventy- 
five  minutes  after  the  ingestion  of  the  drug.  If  the  reaction  appears 
later  than  this,  we  know  that  the  salol  did  not  enter  the  intestine  within 
a  normal  time. 

Brunner^  repeated  Ewald' s  experiments  shortly  after  the  publica- 
tion of  this  author  appeared,  and  found  that  the  results  were  not  uni- 
form. At  that  time  I  formulated  a  number  of  objections  against  the 
general  applicability  of  salol  for  determining  the  motor  powers  of  the 
stomach.  Other  authors  indorsed  these  objections  (Huber,^  Decker,^ 
Wotitzky,^  Eeale  and  Grande,^  Stein,^  and  others).  Stein,  above,  all, 
demonstrated  that  salol  can  be  absorbed  from  the  stomach  if  the  organ 

1  Mathieu  and  E.  Hallot,  "  Note  preliminaire  sur  un  moyen  clinique  de  mesurer  la 
motricite  gastrique  et  le  transit  des  liquides  dans  I'estomac,"  Cong.  d.  med.  interne, 
Lyons.     Quoted  from  Boas,  Arch.  d.  VerdauungsJcrankheiten.,  vol.  i.,  No.  2. 

"^Therapeut.  Monatsh.,  August,  1887,  ^ Deutsch.  med.   Wochenschr.,  1889. 

*  Correspondenzhl.  f.  schweizer.  Aerzie,  1890. 

^Berlin.  Min.   Wochenschr.,  1889.  ^  Prager  Wochenschr.,  1891. 

''  Rivista  clinica,  1891 ;    Wien.  med.   Wochenschr.,  1893. 

8  Ibid.,  1892. 
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is  closed,  even  if  the  reaction  is  acid,  and  that  under  these  conditions 
the  decomposition  products  of  salol  appear  in  the  urine.  He  also 
showed  that  an  increased  secretion  of  mucus  causes  a  decomposition  of 
salol.  Huber,  therefore,  attempted  to  use  the  salol  test  in  a  different 
way,  by  determining  the  motor  power  of  the  stomach  not  from  the 
delay  in  the  appearance  of  decomposition  products  of  salol,  but  from 
the  length  of  time  during  which  salol  reactions  persisted  in  the  urine. 
He  found  that  in  a  healthy  subject  the  reaction  could  be  elicited  after 
twenty-six  or  twenty-seven  hours,  but  that  in  patients  with  motor  in- 
sufficiency of  the  stomach  the  reaction  persisted  for  a  much  longer  time 
(three,  six,  twelve,  and  more  hours).  Huber's  modified  method  is  a 
very  simple  one.  One  gra.  of  salol  in  capsule  is  administered  with 
the  midday  meal.  On  the  following  day,  about  twenty-seven  hours 
later,  the  bladder  is  emptied.  If  salicylic  reactions  are  found  three, 
six,  or  more  hours  after  this  period,  this  indicates  motor  insufficiency. 
Huber  was  enabled  to  determine  that  in  2  cases  of  more  or  less  severe 
motor  insufficiency  reactions  for  salol  persisted  for  an  abnormal  time. 

This  modification  of  the  salol  method  is  not  universally  recognized, 
and  even  if  it  were  free  from  all  objections,  could  hardly  replace  the 
older  method  of  Leube. 

Dehio's  method  ^  has  been  employed  for  testing  the  motor  power  of 
the  stomach,  although  it  was  originally  devised  for  determining  the 
topography  of  the  organ.  If  a  patient  mth  atony  of  the  stomach 
drinks  two  or  three  glasses  of  water  in  succession,  and  if  the  extent  of 
the  stomach  dulness  in  the  erect  position  is  determined  after  each  glass, 
it  will  be  found,  as  a  rule,  that  the  progressive  filling  of  the  stomach 
with  water  causes  the  area  of  dulness  to  descend  lower  than  normal. 
The  method  of  Ilosenbach,^  which  we  have  described  above,  for  deter- 
mining the  position  of  the  stomach,  has  also  been  employed  for  testing 
the  mechanical  powers  of  the  organ.  Both  methods,  it  is  true,  indicate 
the  amount  of  resistance  that  the  stomach  can  offer  to  distention,  but 
they  certainly  give  us  no  positive  and  reliable  information  in  regard  to 
the  motor  powers  of  the  organ. 

[lodipin  has  recently  come  into  use  as  a  test  for  gastric  motility, 
based  on  the  investigations  of  Winckler  and  Stein.'^  lodipin  is  not 
decomposed  by  the  gastric  juice,  but  is  by  the  action  of  bile  and  pan- 
creatic juice.  Therefore,  according  to  the  rapidity  with  which  free  iodin 
is  detected  in  the  urine  or  saliva,  one  may  draw  conclusions  concern- 
ing the  gastric  motility.  Normally,  the  iodin  can  be  detected  in  the 
saliva  fifteen  minutes  after  ingestion,  whereas  in  diminished  motility 
it  may  not  appear  for  some  hours  after.  When  free  iodin  is  not  found 
in  tne  saliva  within  forty-five  minutes  after  the  iodipin  is  swallowed,  it 
may  be  concluded  that  the  motor  function  of  the  stomach  is  delayed. 
Heichelheim  *  found  that  in  hyperacidity  the  reaction  rarely  occurred 
before  three-quarters  of  an  hour,  w^hile  in  achylia  it  occurred  quite  early  ; 

1  Verhandl.  d.   VII.  Cong.  f.  innere  Med.,  1888. 

^  Volkmann' s  SaTnml.  klin.  VoTtrdge,  1878,  No.  153. 

8  Centralbl.  f.  innere  Med.,  No.  33.  ^ Boas'  Arch.,  vol.  vii.,  No.  3. 
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and  in  3  cases  of  icterus  the  test  did  not  work  even  after  four  and  a. 
half  hours,  owing,  it  is  supposed,  to  the  absence  of  bile  in  the  duode- 
num. Heichelheim  regards  the  method  as  the  most  reliable  next  to 
Riegel's  method. — Ed.] 

I  refer  to  the  section  on  Atony  and  Ectasy  of  the  Stomach  for  the 
causes  of  motor  insufl&ciency.  In  this  place  we  will  only  call  atten- 
tion to  the  fact  that  two  forms  of  motor  insufficiency  are  distinguished 
in  practice  :  in  one  there  is  a  real  loss  of  muscular  power ;  in  the  other 
there  is  no  loss  of  muscular  power,  but  there  is  some  abnormal  obstacle 
to  the  propulsion  of  chyme. 

In  the  latter  case  muscular  power  may  even  be  increased.  Not- 
withstanding, this  complete  compensation  may  not  be  present  and  the 
motor  power  of  the  stomach  may  be  insufficient.  As  a  rule,  this  condi- 
tion is  found  in  stenosis  of  the  pylorus  or  of  its  vicinity.  The  latter 
case,  therefore,  is  a  i^elative  motor  insufficiency ;  the  former  one,  absolute 
insufficiency. 

The  Gastrograph  of  Binhorn. — I  may  briefly  mention  in  this 
place  an  apparatus  that  Einhorn  ^  has  recently  described  to  register  the 
movements  of  the  stomach.  It  does  not  register  the  propulsive  move- 
ments of  the  organ  that  are  intended  to  move  the  food  into  the  intestine 
as  much  as  the  smaller  movements  that  mix  and  break  up  the  stom- 
ach-contents. Einhorn's  apparatus  is  capable  of  registering  the  most 
minute  movements  of  the  latter  character.  He  calls  it  a  gastrokine- 
sograph  or  a  gastrograph.  The  practical  value  of  this  method  of  exam- 
ination has  so  far  not  been  demonstrated.  Observations  made  with  this 
apparatus  show  that  in  pathologic  cases  the  motor  power  of  the  stomach 
is  sometimes  reduced,  sometimes  increased.  Einhorn  himself  has  so 
far  not  reported  any  exhaustive  details  of  this  method  of  examination  ; 
it  may  suffice,  therefore,  merely  to  mention  the  apparatus  in  this  place. 

METHOD  FOR  TESTING  THE  ABSORPTIVE  POWERS  OF  THE 

STOMACH. 

The  stomach,  in  addition  to  its  secretory  and  motor  powers,  possesses 
absorptive  powers  ;  one  of  its  functions  is  to  absorb  certain  portions 
of  its  contents  and  to  pour  them  into  the  blood  and  the  lymph. 
Whereas  we  are  in  the  habit  of  testing  the  motor  and  the  secretory 
powers  of  the  organ  in  every  case  of  serious  disease  of  the  stomach, 
provided,  of  course,  that  the  passage  of  the  stomach-tube  is  not  con- 
train  dica  ted,  we  do  not  commonly  test  the  absorptive  powers.  This 
is  due  to  the  fact  that  our  knowledge  of  the  normal  absorptive  powers 
of  the  stomach  is  still  so  insufficient.  It  is  true  that  the  splendid  ex- 
periments of  von  Mering  ^  demonstrate  that  an  abundant  quantity  of 
alcohol,  a  moderate  amount  of  sugar  and  dextrin,  peptone,  albumose, 
etc.,  can  be  absorbed,  and  we  know,  further,  that  the  amount  of  these 
substances  absorbed  is  more  or  less  dependent  on  the  concentration 
of  their  solutions  (Brandt  ^).     From  all   this  we   can  naturally  assume 

^  New  York  Med.  Jour..,  September,  1894;  and  Zeitsehr.  f.  klin.  Med.,  vol.  xxvii. 
^  Therapeut.  Monatsh.,  1893.  ^  Zeitsehr.f.  Biol.,  1893,  vol.  xxix. 
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a  priori  that  in  certain  pathologic  conditions,  as  in  catarrh  or  inflamma- 
tion, the  absorptive  powers  of  the  organ  will  be  impaired.  No  deci- 
sive investigations  of  this  subject  have,  however,  so  far  been  published. 
A  certain  insight  into  the  degree  of  absorptive  power  may  be  obtained 
if  the  stomach-contents  is  quantitatively  examined  for  digestive  prod- 
ucts, peptone,  sugar,  etc.,  which  are  still  present  after  a  certain  time  has 
elapsed. 

Heretofore  the  absorptive  powers  of  the  stomach  for  potassium 
iodid  alone  have  been  tested  for  clinical  purposes.  The  most  common 
method  is  that  of  Peuzoldt '  and  Faber.^  It  is  executed  as  follows  : 
0.2  of  potassium  iodid  is  administered  in  a  gelatin  capsule  on  an 
empty  stomach  ;  the  saliva  and  the  urine  are  examined  every  few  min- 
utes for  iodin  with  starch  paper  and  fuming  nitric  acid.  As  soon 
as  the  first  trace  of  iodin  appears  in  the  urine,  a  distinct  blue  color 
appears  on  the  paper. 

Normally,  from  six  and  one-half  to  fifteen  minutes  elapse  between 
the  ingestion  of  the  iodid  and  the  appearance  of  the  first  iodin  reac- 
tions in  the  urine.  In  pathologic  cases  the  appearance  of  this  reac- 
tion may  be  very  much  retarded. 

Our  ^  own  experiments  show  that  in  a  healthy  subject  the  average 
time  of  absorption  for  iodin  is  thirteen  and  a  half  minutes.  We  exam- 
ined the  urine  more  frequently  than  the  saliva,  and  demonstrated  the 
presence  of  iodin  by  adding  fuming  nitric  acid  and  after^^ard  shaking 
with  carbon  disulphid — this  causes  a  reddish-violet  color  to  appear. 
I  was  enabled  to  determine,  however,  that  different  results  were  obtained 
if  the  iodid  of  potash  was  given  on  an  empty  stomach  at  the  beginning 
or  at  the  height  of  digestion.  I  found  that  absorption  was  quickened 
if  the  drug  was  given  in  the  later  stages  of  digestion  and  on  an  empty 
stomach  than  if  it  was  given  immediately  after  the  ingestion  of  a  meal. 
Malinin^  also  found  that  the  time  of  absorption  varied  if  the  drug 
was  taken  on  an  empty  stomach  or  a  full  stomach.  When  the  stomach 
"was  empty,  absorption  was  quicker  than  if  the  stomach  was  full.  In 
pathologic  cases  I  have  frequently  found,  although  not  always,  that  the 
time  of  absorption  was  longer,  particularly  in  ulcer  of  the  stomach. 

This  test  with  iodin  is  hardly  a  reliable  one  in  making  a  differential 
•diagnosis,  nor  will  it  ever  be  universally  employed  as  an  indicator  of 
the  absorptive  powers  of  the  stomach.  As  a  matter  of  fact,  the 
method  described  is  not  a  popular  one,  however  interesting  the  knowl- 
edge obtained  in  regard  to  the  absorptive  powers  of  the  stomach  may 
be.  In  practice,  we  are  more  interested  in  determining  to  what  ex- 
tent the  disease  of  the  stomach  interferes  with  digestion  and  assimila- 
tion. The  iodin  test  gives  us  no  information  in  this  respect.  It  is 
self-evident  that  the  gastric  digestion  of  proteids,  and  consequently  the 
absorption  of  these  bodies,  is  interfered  with  in  cases  of  subacidity  and 

'^Berlin,  klin.   Wochenschr.,  1882.  ^Faber,  Inaug.  Diss.,  Erlangen,  1882. 

^  Clnetsch,  Berlin,  klin.   Wochenschr.,  188-1. 

*  Malinin,  "  XJeber  den  Einfluss  des  vollen  und  leeren  Magens  auf  die  Schnelligkeit 
-der  Kesorption  einiger  Medicaniente  und  deren  Ausscheidung, "  Wratsch,  1894, 
No.  37. 
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of  anacidity.  Changes  in  the  chemism  of  the  stomach,  on  the  other 
hand,  are  not  so  impoitant  for  the  digestion  of  the  fats  and  carbohy- 
drates. The  experiments  of  von  Xoorden  show  that  even  if  large 
quantities  of  fats  and  albumin  are  ingested,  they  never  appear  in  exces- 
sive quantities  in  the  stools.  Such  favorable  conditions  are,  of  course, 
seen  only  if  the  stomach  has  the  power  of  propelling  its  contents  into 
the  intestine  within  a  normal  time. 

THE  EXAMINATION  OF  THE  CONTENTS  OF  THE  STOMACH 
AFTER  FASTING. 

It  is  not  always  sufficient  to  determine  the  conditions  in  regard  to 
the  quantity,  the  consistency,  the  chemical  changes,  of  the  stomach- 
contents  at  the  height  of  digestion ;  occasionally  it  may  become  neces- 
sary to  investigate  these  questions  when  the  stomach  should  be  empty 
— i.  e.,  early  in  the  morning  before  the  patient  breakfasted.  At  this 
time  a  normal  stomach  will  be  found  to  contain  only  a  few  drops  of 
a  neutral  or  acid  fluid ;  if,  therefore,  large  quantities  of  material  are 
found  in  the  morning,  this  is  pathologic  under  all  circumstances.  In 
most  diseases  of  the  stomach,  however,  the  organ  T\ill  be  found  empty 
in  the  morning. 

Schreiber  ^  has  stated  that  the  normal  stomach  secretes  gastric  juice 
continuously  and  without  any  irritation  from  ingesta  or  other  causes. 
He  also  claims  that  early  in  the  morning  a  little  secretion  will  always 
be  foimd.  In  these  statements  this  investigator  places  himself  in 
direct  opposition  to  the  general  consensus  of  opinion  and  also  to  my 
own  findings  in  normal  subjects.  For  a  more  detailed  discussion  of 
this  question  I  refer  to  the  section  on  Hypersecretion.  I  believe  that  in 
the  great  majority  of  stomach-diseases  only  very  little  gastric  secretion 
is  found  after  fasting  for  some  time.  In  certain  diseases,  on  the  other 
hand,  a  large  or  small  amount  of  gastric  juice  may  be  discovered  in  the 
stomach  even  after  a  considerably  prolonged  fast. 

It  is  important  that  we  should  know  the  states  in  which  we  may 
expect  to  find  some  secretion  in  the  stomach  in  the  morning  before 
breakfast,  as  this  knowledge  may  aid  us  greatly  in  making  our  diagnosis, 
and  we  are  considering  chiefly  diagnostic  points  of  view  in  this  section. 
This  question  may  be  answered  in  general  as  follows  :  The  stomach 
should  be  examined  in  all  cases  where  we  are  justified  in  suspecting  that 
an  abnormal  quantit}^  of  gastric  contents  will  be  found  in  the  morning 
after  fasting.  It  is  difficult  to  answer  the  question  for  each  individual 
case.     An  examination  of  this  character  should  be  undertaken  : 

1.  In  all  cases  of  ectasy  and  atony  of  high  degree  in  which  it  is  known 
that  after  a  test-meal  or  a  test-breakfast  the  ingesta  remained  in  the  stom- 
ach for  an  abnormally  long  time.  It  is  immaterial  whether  the  disease 
of  the  stomach  is  due  to  carcinoma,  cicatricial  stenosis,  continuous  secre- 
tion of  gastric  juice,  or  any  other  cause.  We  can  proceed  in  two  ways — 
the  stomach  is  either  wa.shed  out  in  the  evening  and  then  pumped  out 
early  in  the  morning,  or,  better,  the  stomach  is  thoroughly  washed  out 
1  Deuisch.  yned.  Wochenschr.,  1893,  Nos.  29,  30;  1894,  Nos.  18,  20,  21. 


EXAMINATION  OF  CONTENTS  OF  STOMACH  AFTER  FASTING.     143 

before  supper.  After  the  first  washing  the  stomach  is  filled  with  water 
and  the  patient  is  instructed  to  express  the  stonuich-contents  ;  or,  again, 
the  stomach  may  first  be  washed  out  while  the  patient  is  sitting  up ; 
later  he  should  be  instructed  to  lie  down,  and  in  this  position  the 
stomach  tiioroughly  washed  out  (Fleiner).  In  many  instances  a  con- 
siderable amount  of  food  will  be  thus  obtained,  even  though  the  water 
was  clear  while  the  patient  was  sitting  up.  After  the  stomach  has  been 
thoroughly  cleansed  in  this  way  a  simple  supper  is  administered  and 
the  stomach-contents  aspirated  and  examined  the  next  morning  before 
breakfast. 

In  cases  of  this  kind  the  chief  purpose  of  the  morning  examination 
is  to  test  the  motor  powers  and  not  the  secretory  powers  of  the  stomach, 
for  this  question  has  presumably  been  decided  by  previous  examinations 
of  stomach-contents  after  the  administration  of  a  test-breakfast  or  a 
test-meal.  We  can  diagnose  motor  insufficiency  of  high  degree  if 
remnants  of  a  simple  meal  that  was  administered  in  the  evening  are 
still  found  the  next  morning. 

2.  There  are  other  cases  besides  ectasy  or  atony  in  which  a  morning 
examination  of  the  stomach-contents  is  indicated,  particularly  where 
hypersecretion  is  suspected.  AVe  are  justified  in  considering  the  possi- 
bility of  such  a  state  if  the  material  washed  out  in  the  evening  separates 
into  three  layers,  contains  an  abimdant  quantity  of  amylaceous  material 
or  meat  residue,  has  an  acid  reaction,  and  shows  pronounced  gas-fer- 
mentation. In  a  case  of  this  kind  we  proceed  as  follows  :  What  we 
wish  to  obtain  is  the  gastric  juice  present  in  the  empty  stomach.  The 
organ  is,  therefore,  washed  out  late  in  the  evening — at  about  10  o'clock  ; 
care  should  be  taken  that  all  the  wash-water  is  removed.  Xo  food  or 
drink  is  introduced,  and  the  next  morning  the  stomach-contents  is 
aspirated  before  breakfast  and  examined.  The  exact  methods  of  exam- 
ination will  be  described  in  the  section  on  Hypersecretion.  The 
disease  under  discussion  is  probably  that  which  calls  for  such  an  ex- 
amination of  the  empty  stomach  more  than  any  other  condition,  and  the 
results  obtained  are  of  fundamental  diagnostic  importance.  There  are 
other  cases,  besides,  however,  in  which  this  examination  is  desirable — 
for  instance,  cases  in  which  there  is  a  permanent  regurgitation  of  bile 
into  the  stomach.  I  ^  was  the  first  to  describe  cases  of  this  kind.  The 
stomach-contents  is  frequently  found  to  be  bile-tinged,  particularly  if 
the  fluid  obtained  toward  the  end  of  aspiration  is  examined  or  if  vomit 
is  analyzed.  This  admixture  of  bile,  however,  is  not  important ;  it  is 
significant  only  in  those  rare  cases  in  which  the  secretion  of  the  duo- 
denum continuously  regurgitates  into  the  stomach  as  a  result  of  torsion, 
adhesions,  neoplasms,  etc.,  of  the  parts. 

Honigmann  ^  has  described  a  case  of  stenosis  of  the  intestine  from 
my  clinic  that  is  particularly  instructive. 

In  this  case  there  was  complete  apepsia  as  long  as  the  symptoms  of 
stenosis  of  the  intestine  were  manifest,  and  as  long  as  the  contents  of 
the  duodenum  regurgitated  into  the  stomach.     During  this  time  the 

1  Zeitschr.  f.  klin.  Med.,  vol.  xi.  ^  Berlin,  klin.   Wochenschr.,  1887,  No.  18. 
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gastric  juice  had  lost  all  its  digestive  powers,  so  that  the  patient  had 
become  horribly  emaciated.  As  soon  as  the  lumen  of  the  intestine 
became  patent,  the  regurgitation  of  intestinal  contents  ceased  and  gastric 
secretion  became  normal. 

Under  normal  conditions  the  peptonized  gastric  chyme  is  digested  in 
the  small  intestine  by  the  bile  and  the  pancreatic  juice ;  on  the  other 
hand,  if  the  bile  and  pancreatic  juice  enter  the  stomach,  all  digestive 
processes  are  arrested.  If  the  quantity  of  bile  that  enters  the  stomach 
is  small,  this  does  not  occur,  but  if  all  the  bile  that  is  secreted  and  all 
the  pancreatic  juice  enter  the  stomach,  as  in  the  case  that  we  have 
observed  following  a  stenosis  of  the  intestine,  gastric  digestion  stops ; 
the  bile  precipitates  the  pepsin  in  the  gastric  juice  and  also  combines 
with  the  proteid  substances  in  the  stomach,  forming  combinations  that 
are  very  resistant  to  peptic  digestion ;  in  addition  the  pancreatic  juice 
alkalinizes  the  hydrochloric  acid,  and  in  this  manner  renders  pepsin 
inactive.  At  all  events  the  presence  of  more  or  less  bile  in  the  stomach- 
contents  should  be  investigated  and  should  be  considered  in  explaining 
the  gastric  symptoms  of  any  given  case ;  much  will  depend  on  the  time 
in  which  the  bile  reaches  the  stomach  and  upon  the  quantit}^  of  bile 
that  enters  there. 

Boas  ^  has  shown  that  a  mixture  of  bile,  pancreatic  juice,  and  prob- 
ably intestinal  secretion  is  occasionally  found  in  an  empty  stomach. 
This  mixture  Boas  calls  duodenal  juice.  The  fluid  is  a  grass-green, 
viscid,  yellowish  liquid  containing  the  bile  constituents.  If  it  is  not 
mixed  with  gastric  juice,  it  contains  all  the  biologic  properties  of  the 
pancreatic  secretion.  It  is  capable  of  converting  starch  into  maltose 
and  dextrose,  of  con\'erting  proteids  into  peptones,  and  of  splitting  fats. 

If  small  quantities  of  intestinal  juice  are  aspirated  from  an  empty 
stomach,  this  finding  probably  possesses  no  significance;  if,  on  the 
other  hand,  there  is  a  constant  regurgitation  of  intestinal  juice,  we  must 
at  least  think  of  the  presence  of  some  process  that  constitutes  an  ob- 
struction to  the  flow  of  duodenal  contents. 

In  cases  where  the  flow  of  intestinal  contents  is  impeded,  or  where 
there  is  some  abnormal  communication  between  the  stomach  and  some  por- 
tion of  the  intestine,  we  frequently  find  intestinal  contents  in  the  stomach. 

Rare  Abnormal  Constituents  of  the  Stomach=contents. — We 
have  already  mentioned  bile  and  gastric  juice  among  the  abnormal  con- 
stituents that  are  occasionally  found  in  stomach-contents.  Small  quan- 
tities of  bile  and  of  gastric  juice  are  quite  frequently  found  in  an  empty 
stomach,  also  in  the  vomit,  particularly  if  vomiting  occurs  while  the 
stomach  is  empty.  Sometimes  a  little  bile  is  washed  out  if  irrigation 
'of  the  stomach  is  continued  for  a  long  time ;  this  is  due  to  the  fact  that 
under  these  conditions  the  pyloric  closure  is  not  so  absolute.  Small 
admixtures  of  bile  and  of  gastric  juice  are  of  no  significance.  If,  on 
the  other  hand,  there  is  a  permanent  regurgitation  of  bile  and  of  duo- 
denal contents,  as  in  the  case  described  above,  the  matter  may  be  of 
iSerious  import. 

^  Zeitschr.  f.  klin.  Med.,  vol.  xvii. 
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The  fldmixture  of  bile  can  usually  be  recognized  from  inspection  of 
the  .stomach-contents.  The  cliemical  tests  are,  as  a  rule,  siiperlhioiis  ; 
if  they  arc  carried  out,  the  well-known  metiiods  of  Gmelin  for  bile-pig- 
ment and  Petteukofei*'s  for  bile  acids  siiould  be  employed. 

Mucus  and  saliva  are  quite  frecjuently  found  in  the  stomach-contents  ; 
if  large  quantities  are  present,  they  arc  easily  recognized,  or  if  macro- 
scopic inspection  fails  to  reveal  their  presence,  the  nuu-in  reaction  may 
be  made.  Small  admixtures  of  mucus  are  of  no  significance ;  large 
quantities,  if  we  can  exclude  the  swallowing  of  mucus,  indicate  some 
catarrhal  affection  of  the  gastric  mucosa. 

The  presence  of  blood  is  frequently  difficult  to  determine.  If  the 
blood  is  fresh,  and  if  it  is  present  in  large  quantities,  it  is  easily  recog- 
nized ;  if  the  blood  is  old,  decomposed,  and  present  only  in  small 
quantities,  its  detection  may  be  difficult. 

We  have  a  number  of  methods  for  determining  the  presence  of 
blood  in  the  stomach  and  intestinal  contents.  The  following  are  the 
most  important  ones  : 

1.  3Iicroscopic  .Examination. — Here  the  positive  detection  of  red 
blood-corpuscles  alone  is  decisive.  If  the  blood  has  been  in  the  stomach 
for  some  time,  the  red  blood-corpuscles  are  destroyed  either  by  the 
digestive  process  or  by  the  hydroohloric  acid ;  red  blood-corpuscles  are, 
therefore,  rarely  found  in  the  coifee-ground  vomit  which  is  so  often 
seen.     The  same  applies  to  the  feces  in  gastric  hemorrhages. 

2.  The  Test  of  Van  Deen. — If  turpentine  is  added  to  a  brown  solu- 
tion of  guaiac  in  the  presence  of  blood,  a  blue  color  appears.  This 
test  is  positive  even  if  the  blood-pigment  is  changed.  In  addition  to 
blood,  certain  vegetable  substances,  like  fresh  potatoes,  many  vegetables, 
and  certain  inorganic  substances,  like  iron  salts,  etc.,  produce  this  reac- 
tion ;  consequently  it  is  not  a  suitable  one  for  examination  of  the  stomach- 
contents. 

3.  Heller's  Test  for  the  Urine. — A  little  potassium  hydrate  is  added 
to  the  urine,  the  mixture  boiled,  and  if  blood  is  present,  the  phosphates 
that  are  precipitated  will  be  colored  red.  This  test  is  not  applicable  to 
stomach-contents  because  other  pigments  may  be  present ;  the  same 
applies  to  the  feces. 

4-.  Teichmann's  test,  according  to  Weber,^  is  not  suitable  for  stomach- 
contents.  It  consists  in  the  microchemical  preparation  of  crystals  of 
hemin.  The  reason  why  this  test  cannot  be  used  in  stomach-contents  is 
the  fact  that  only  a  very  small  quantity  of  the  mass  to  be  examined  can 
be  used  for  each  test,  and  as  the  blood  is  not  evenly  distributed  in  the 
stomach-contents,  a  small  quantity  of  material  may  not  show  the  reac- 
tion, and  blood  still  be  present  in  the  stomach. 

5.  The  Spectroscopic  Method. — According  to  Weber,  the  method  of 
performing  an  analysis  of  the  stomach-contents  by  spectroscopy  is  the 
following :  A  few  drops  of  concentrated  acetic  acid  are  added  to  the 
material  that  is  to  be  examined.     It  is  well  previously  to  dilute  the 

^  Weber,  "  Ueber  den  Nachweis  des  Blutes  im  Magen-und  Darminhalt, "  Berlin, 
klin.  Wochenschr.,  1893,  No.  19. 
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substance  witli  a  little  water  in  a  test-tube.  The  mixture  of  acetic 
acid,  stomach-contents,  and  water  is  then  shaken  with  about  -I-  volume 
of  ether.  The  test-tube  is  allowed  to  stand  for  a  few  minutes  until  a 
clear  brown  layer  of  ether  separates  on  the  top  of  the  fluid ;  if  this 
separation  is  retarded  or  if  the  upper  portions  of  the  fluid  remain 
foamy  and  do  not  become  translucent,  a  few  drops  of  alcohol  added  to 
the  fluid  will  aid  the  process.  The  brownish-red  color  of  the  extract 
is  due  to  the  presence  of  hematin  in  solution  ;  this  body  forms  an  acetic 
ether  that  is  soluble  in  sulphuric  ether.  This  solution  of  hematin  in 
acetic  ether  shows  four  absorption-bands — (1)  one  in  the  red ;  (2)  one 
in  the  yellow  ;  (3)  one  on  the  boundary  between  the  yellow  and  green  ; 
and  (4)  one  on  the  boundary  between  the  green  and  the  blue.  The 
absorption-band  in  the  red  is  the  darkest  and  the  most  distinct  one ; 
this  red  band  may  not  be  due  to  the  presence  of  blood,  but  may  be 
caused  by  the  chlorophyll  of  the  food.  AYeber,  therefore,  recommends 
dissolving  the  blood-pigment  present  in  the  acid  ethereal  extract  in 
alcoholic  potassium  hydrate  solution,  and  then  making  a  watery  alka- 
line solution  that  can  be  reduced  with  ammonium  sulphid.  On  the 
addition  of  ammonium  sulphid  the  fluid  becomes  red,  and  two  bands  in 
the  green  of  the  spectrum,  which  are  characteristic  for  reduced  hematin, 
appear.  The  spectrum  of  chloroj^hyll  is  not  changed  by  this  pro- 
cedure. 

All  the  tests  mentioned  above  with  the  exception  of  the  last  one  are 
unreliable,  for  reasons  stated,  and  the  last  method  is  certainly  too  com- 
plicated for  practical  purposes.  A  good  spectroscope  is  necessary,  of 
course,  and  but  few  practitioners  have  one.  The  most  convenient 
method  for  detecting  blood  in  stomach-contents  is  probably  a  modifica- 
tion of  Van  Deen's  test,  as  recommended  by  AYeber.  We  mentioned 
before  that  this  test  is  not  suitable  for  determining  the  presence  of  blood 
in  stomach-contents,  because  other  substances  give  the  same  reaction. 

Weber's  modification  is  the  following  :  As  in  the  spectroscopic  test, 
the  stomach-contents  or  the  filtrate  of  stomach-contents  is  diluted  with 
^  volume  of  glacial  acetic  acid  and  extracted  with  ether.  A  few  cubic 
centimeters  of  this  acid  ether  extract  are  mixed  with  10  drops  of  tinc- 
ture of  guaiac  and  from  20  to  30  drops  of  turpentine.  If  blood  is 
present,  the  admixture  turns  bluish- violet ;  if  blood  is  absent,  it  turns 
reddish-brown,  with  a  tinge  of  green.  The  reaction  is  still  more  dis- 
tinct if  water  is  added  and  the  blue  pigment  is  extracted  with  chloro- 
form. The  blue  coloration  of  the  tincture  of  guaiac  caused  by  turpen- 
tine in  the  presence  of  blood  is  due  to  the  action  of  the  iron-containing 
constituent  of  blood-pigment — namely,  hematin. 

This  test  is  altogether  reliable,  easily  executed,  and  can,  therefore, 
be  recommended  in  general  practice.  Of  course,  raw  or  half-raw  meat 
should  not  be  eaten  before  the  test  is  made. 

The  Examination  of  the  Vomit. — The  examination  of  the  vomit 
frequently  yields  important  information.  The  same  rules  that  apply 
to  the  examination  of  aspirated  stomach-contents  apply  to  the  chemical 
and  other  methods  of  examination  of  the  vomit,  and  the  same  course 
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of  examination  should  be  followed.  I  must  emphasize  that,  however 
valuable  the  information  may  be  that  the  analysis  of  the  vomit  reveals, 
it  can  never  replace  the  study  of  the  gastric  secretion  or  the  analysis  of 
stomach-contents  aspirated  after  a  test-meal  or  a  test-breakfast.  The 
only  method  of  examination  that  gives  us  positive  information  in  regard 
to  the  chemical  properties  of  the  stomach-contents  is  the  diagnostic 
aspiration  of  stomach-contents  at  a  stated  time  after  the  ingestion  of  a 
test-meal  or  a  test-breakfast.  It  is  true  that  the  vomit  may  give  us 
some  information  in  other  respects,  but  in  regard  to  the  chemistry  of 
the  stomach,  the  results  obtained  from  analysis  of  the  vomit  are  fre- 
quently misleading.  The  admixture  of  mucus,  saliva,  and  bile  to  the 
gastric  juice  obscures  the  results  ;  in  addition,  the  time  elapsing  between 
the  ingestion  of  food  and  vomiting  may  be  so  short  that  no  information 
whatever  is  obtained  in  regard  to  the  functional  powers  of  the  stomach. 

Some  information  in  regard  to  the  chemism  of  the  stomach  may 
occasionally  be  obtained  from  an  examination  of  the  vomit — for  in- 
stance, the  presence  of  free  hydrochloric  acid  may  be  revealed  or  its 
absence  may  be  determined.  It  is  not  well,  however,  in  the  latter  in- 
stance to  draw  any  conclusions  in  regard  to  the  reduction  of  the  secre- 
tory powers  of  the  stomach. 

The  physician,  at  all  events,  should  never  be  satisfied  with  the  de- 
scription of  the  vomit  furnished  by  the  patient,  but  should  himself  per- 
form a  careful  inspection,  followed  possibly  by  a  more  exact  examination. 

Sometimes  the  vomit  consists  of  mucus  alone,  of  mucus  and  bile,  or 
of  morsels  of  food.  If  the  vomit  consists  chiefly  of  morsels  of  food, 
it  is  interesting  to  know  when  the  last  meal  was  taken  and  of  what  it 
consisted.  The  conclusions  drawn  from  the  examination  of  the  vomit 
may  vary  according  to  what  is  found ;  if,  for  instance,  coarse  morsels 
of  food  are  found  in  the  vomit  six  hours  after  the  meal,  a  different  con- 
clusion must  be  drawn  than  if  they  are  found  immediately  after  the 
meal.  We  can  sometimes  render  important  decisions  in  regard  to  the 
character  of  the  patient's  digestive  powers  from  the  appearance  of  the 
vomit,  provided  we  consider  the  time  that  has  elapsed  since  the  inges- 
tion of  the  food.  Occasionally  the  nature  of  the  disease  may  be  sus- 
pected from  simple  examination  of  the  vomit.  If  food  is  vomited  that 
was  eaten  the  day  before,  we  can  certainly  assume  that  the  motor  power 
of  the  stomach  is  much  reduced.  In  many  diseases  of  the  stom- 
ach— for  instance,  ulcer — vomiting  occurs  at  the  height  of  digestion ; 
in  others — for  instance,  certain  nervous  diseases  of  the  stomach — it 
usually  occurs  soon,  often  immediately  after,  eating.  In  ectasy,  again, 
vomiting  occurs  at  a  late  stage  of  digestion,  and  is  usually  very 
abundant.  In  a  case  of  this  kind  the  appearance  of  the  vomit  may 
vary  greatly,  depending  altogether  on  the  existence,  for  instance, 
of  hypersecretion  Avith  ectasy,  and  a  severe  degree  of  gas-fermentation 
or  of  carcinomatous  stenosis  of  the  pylorus  of  high  degree,  compli- 
cated wnth  ectasy.  In  the  former  instance  the  vomit  will  consist  of 
abundant  fluid  and  fine  remnants  of  amylaceous  material ;  in  the  latter 
we  shall  find  coarse  undigjested  morsels  of  meat.     The  vomit  in  the 
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former  case  will  turn  Congo-paper  blue ;  in  the  latter  case  it  will  not 
change  its  color. 

The  discovery  of  blood  in  the  vomit  is  also  important.  The  appear- 
ance of  the  blood  is  dependent  on  sev^eral  conditions — on  the  presence 
or  absence  of  hydrochloric  acid,  on  the  time  that  the  blood  has  been  in 
the  stomach,  on  the  rapidity  with  which  it  was  poured  into  the  stomach, 
etc. ;  it  may  look  like  coifee-grounds,  chocolate,  or  fresh  blood. 

Pus  is  rarely  found  in  the  vomit.  It  is  impossible  to  decide,  with- 
out a  careful  examination  directed  toward  other  parts,  whether  the  pus 
comes  from  a  phlegmonous  gastritis,  from  perforation  of  some  neigh- 
boring pus  focus  into  the  stomach,  or  whether  it  has  been  swallowed. 

Toward  the  end  of  a  violent  attack  of  vomiting  bile  is  frequently 
found,  but  has  no  significance  ;  or  bile  may  be  found  in  the  vomit,  if 
vomiting  occurs  when  the  stomach  is  empty.  This  finding,  too,  is 
devoid  of  diagnostic  significance.  If,  on  the  other  hand,  bile  is  con- 
stantly vomited  for  a  long  period  of  time,  this  is  an  important  symp- 
tom. I  have  described  a  number  of  cases  of  this  kind.  The  vomiting 
of  bile  usually  indicates  that  there  is  regurgitation  of  bile  into  the 
stomach,  and  that  lesions  exist  that  favor  this  abnormal  occurrence. 
The  causes  may  be  different ;  there  may  be  torsion  of  the  first  portion  of 
the  duodenum,  stenosis  of  the  duodenum  by  carcinoma,  gall-stones,^  etc. 

A  great  deal  of  saliva  or  mucus  may  be  ]3resent  in  the  vomit ;  occa- 
sionally a  piece  of  gastric  tumor  is  found,  but  this  is  rare.  Parasites, 
ascarides,  oxyuris  vermicularis,  etc.,  are  occasionally  found  in  the  vomit. 

The  Microscopic  Bxamination  of  the  Stomach-contents. 
— In  the  majority  of  cases  the  physician  will  be  able  to  formulate  a 
distinct  picture  in  regard  to  the  functional  disturbances  of  the  stomach 
with  the  aid  of  the  methods  we  have  outlined  ;  he  will  be  able  to  do 
this  only,  however,  if  he  utilizes  the  results  of  all  his  examinations — 
namely,  his  studies  of  the  chemical  and  motor  functions  of  the  stomach 
and  of  other  points  that  we  have  mentioned.  Microscopic  examination 
rarely  furnishes  information  that  cannot  be  obtained  by  other  methods ; 
it  mav,  however,  corroborate  and  strengthen  the  results  obtained  by 
other  examinations.  I  do  not  hesitate  to  say  that  in  the  majority  of 
instances  the  macroscopic  inspection  of  the  stomach-contents  is  more 
important  than  the  microscopic  examination.  We  can  frequently  get 
along  without  the  latter,  but  never  without  the  former ;  at  the  same 
time  I  do  not  wish  to  depreciate  the  value  of  microscopic  examination, 
and  I  realize  that  in  many  cases  it  is  of  fundamental  importance. 

The  stomach-contents  ^  aspirated  after  a  test-breakfast  or  a  test-meal 

1  Schiile  recently  reported  an  interesting  case  of  biliary  regurgitation  resulting  from 
obstruction  of  the  small  intestine  by  a  gall-stone,  in  Berlin,  klin.  Wochenschr.,  1894, 
No.  45. 

2  Turck  {Wien.  med.  Wochenschr.,  1895,  ISTo.  1)  has  recently  described  a  special 
method  for  obtaining  masses  of  mucus  that  cannot  be  removed  from  the  stomach  by 
ordinary  methods.  He  cleanses  the  mucous  membrane  of  the  stomach  mechanically, 
in  a  manner  analogous  to  the  old  method  of  employing  a  stomach-brush  ;  he  uses  a 
small  sponge  that  is  attached  to  a  bougie,  and  can  rapidly  be  rotated  within  a  rubber 
tube.  I  have  no  personal  experience  with  this  method,  but  it  appears  to  me  not  to  be 
devoid  of  danger. 
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or  the  vomit  may  be  examined  microscopically.  The  material  aspirated 
from  an  empty  stomach  Ciin  also  be  examinal  in  this  way.  The  result 
may  vary  according  to  the  food  eaten  or  according  to  the  time  it  has 
been  in  the  stomach,  also  according  to  the  secretory  and  motor  powers 
of  the  organ.  Microscopic  examination  of  the  aspirated  or  vomited 
stomach-contents  gives  us  the  same  information  as  the  macroscopic  ex- 
amination. The  picture  is,  of  course,  more  delicate ;  by  this  method 
we  can  readily  study  the  more  minute  changes  that  the  ditf'erent  articles 
of  food,  shreds  of  meat,  araylacea,  fats,  etc.,  have  undergone. 

Microscopic  examination  of  the  meat-tibcrs  is  of  subordinate  impor- 
tance. If  the  gastric  secretion  is  very  much  reduced,  macroscopic  ex- 
amination will  usually  reveal  a  loss  of  peptic  power  if  the  morsels  of  meat 
are  seen  to  be  coarse  and  large.  The  microscope  will  reveal  that  the 
striations  of  muscle  tissue  have  been  preserved,  but  this  is  hardly  neces- 
sary ;  on  the  other  hand,  we  frequently  see  that  the  transverse  striations 
of  the  muscles  is  no  longer  visible,  even  though  the  food  has  been  in 
the  stomach  for  some  time  and  even  though  the  secretion  of  gastric  juice 
is  altogether  insufficient. 

In  other  cases  again  muscle-fibers  will  be  well  digested,  but  the 
amylaceous  food  will  not  be  digested ;  this  is  seen  particularly  in  cases 
of  hypersecretion  and  of  great  hyperacidity.  Here,  too,  macroscopic 
inspection  of  the  stomach-contents  will  reveal  that  the  digestion  of  amy- 
lacea  is  incomplete.  With  the  aid  of  the  microscope  this  can  be  demon- 
strated more  clearly.  If  a  small  quantity  of  stomach-contents  is  mixed 
with  a  drop  of  tincture  of  iodin  or  of  potassium  iodid  solution,  a  large 
number  of  blue  granules  of  amylaceous  material  will  be  seen.  On 
microscopic  examination  other  vegetable  tissues  may  also  be  discovered. 

If  much  fat  is  present  in  the  stomach-contents,  it  can  usually  be 
recognized  with  the  naked  eye.  The  microscope  reveals  fat-droplets 
and  crystals  of  fatty  acids. 

Other  abnormal  constituents  of  the  stomach-contents  that  are  seen 
on  microscopic  examination  are  cell  nuclei,  squamous  epitheKum,  cylin- 
dric  epithelium,  mucus-  and  pus-corpuscles. 

Sometimes  isolated  specimens  of  the  epithelia  of  the  gastric  mucosa 
and  of  the  gastric  glands  are  seen.  We  possess  no  means  of  differen- 
tiating these  epithelia  from  cancer-cells.  It  is  of  the  greatest  diagnostic 
value  to  find  specific  elements  of  carcinoma ;  single  cells  can  never  be 
diagnosed  as  cancer-cells,  and  the  presence  of  cancer  can  be  suspected 
only  if  nests  of  cancer-cells  are  seen.  Ewald  and  others  have  reported 
findings  of  this  character.  Unfortunately,  such  a  discovery  is  rare. 
[While  the  results  obtained  from  examinations  of  fragments  of  the  gas- 
tric mucosa  obtained  by  washing  the  stomach  are  generally  looked  upon 
with  doubt,  Hemmeter  ^  recommends  a  method  which  he  says  has  proved 
successful  in  his  hands.  The  stomach  is  thoroughly  washed  out  at 
night,  and  the  patient  nourished  by  the  rectum  for  a  day  or  two  there- 
after. Then,  without  feeding,  the  stomach-contents  is  aspirated  ;  mean- 
while the  tube  is  moved  about  somewhat  actively  in  the  stomach,  so 
^  Diseases  of  the  Stomach,  p.  526. 
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that  the  separation  of  particles  of  diseased  mucosa  would  be  favored. 
The  wash-water  is  allowed  to  stand,  and  the  sediment  examined  for 
diseased  tissue.  When  pieces  of  mucosa  show  the  characteristic  degen- 
eration, a  strong  suspicion  of  carcinoma  is  allowed. — Ed.] 

We  refer  to  the  statements  made  above  in  regard  to  the  microscopic 
determination  of  the  presence  of  blood  in  the  stomach-contents. 

The  presence  of  micro-organisms,  schizomycetes,  and  other  forms  is 
important.  Normally  isolated  microbes  are  found  in  the  stomach-con- 
tents, so  that  their  presence  is  not  pathologic ;  their  number,  however, 
or  the  preponderance  of  a  certain  species,  may  be  pathologic.  These 
factors  will  depend  altogether  on  the  presence  or  absence  of  conditions 
favorable  for  their  development.  The  intensity  of  hydrochloric  acid 
secretion,  the  character  of  the  medium,  etc.,  will  determine  the  species 
that  is  present. 

Since  the  proof  has  been  furnished  that  the  digestion  of  albumin 
does  not  occur  in  the  stomach  alone,  but  that  the  pancreatic  ferment  is 
capable  of  peptonizing  albumin  still  more  energetically  than  the  gastric 
juice,  the  chief  action  of  hydrochloric  acid  is  no  longer  considered  to 
be  its  albumin-digesting  power,  but  its  power  of  destroying  micro- 
organisms. There  can  be  no  doubt  that  free  hydrochloric  acid  normally 
impedes  fermentation  to  a  certain  degree.  It  has  been  shown,  however, 
that  hydrochloric  acid  does  not  completely  destroy  all  the  germs  that 
enter  the  stomach — in  fact,  it  is  known  that  a  great  development  of 
organisms  and  much  fermentation  may  occur  in  the  stomach  notwith- 
standing hypersecretion  of  hydrochloric  acid.  On  the  other  hand,  we 
frequently  find  that  no  fermentation  occurs  in  cases  where  free  hydro- 
chloric acid  is  absent.  The  motility  of  the  stomach  is  one  of  the  most 
important  factors  that  determine  the  occurrence  or  the  absence  of  fer- 
mentation ;  in  general  it  may  be  stated  that  fermentation  develops  only 
in  cases  where  the  motility  of  the  stomach  is  reduced ;  in  other  words, 
where  the  ferment  organisms  can  remain  localized  in  one  place  for  a 
certain  length  of  time.  If  the  motor  power  of  the  stomach  is  good, 
fermentation  cannot  occur. 

Many  varieties  of  micro-organisms  are  found  in  the  stomach.  Min- 
kowski^ has  shown  that  if  the  stomach-contents  contains  much  free 
hydrochloric  acid,  yeast  and  thread-fungi  in  particular  may  be  found  in 
the  filtrate.  On  the  other  hand,  the  filtrate  of  stomach-contents  that 
does  not  contain  free  hydrochloric  acid  usually  contains  numerous  mold 
organisms.  In  order  to  determine  the  presence  of  these  different  germs 
it  is  necessary  to  allow  the  stomach-filtrate  to  stand  for  some  time. 
Minkowski  states  that  in  cases  in  which  the  filtrate  of  stomach-contents 
contained  no  free  hydrochloric  acid,  a  great  variety  of  fermentative  and 
putrefactive  processes  developed  if  the  filtrate  was  allowed  to  stand. 

It  would  lead  us  too  far  to  discuss  all  the  different  microbian  species 
that  are  occasionally  found  in  the  stomach-contents. 

The  most  important  of  the  schizomycetes  is  yeast  (see  Fig.  13).     If 

^  Minkowski,  see  Naunyn,  Mittheilungen  aus  der  medidnischen  Klinik  zu  Konigs- 
herg,  Leipsic,  1888. 
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the  contents  of  the  normal  stomach  is  examined,  a  few  isolated  yeast- 
cells  will  be  found  that  show  no  evidence  whatever  of  germination.  In 
cases  of  ectasy  or  atony  of  high  degree  in  which  there  is  much  gaseous 
fermentation  we  see  an  altogether  different  picture.  Under  the  micro- 
scope numerous  yeast-cells  will  be  found  that  are  arranged  in  colonies 
and  that  are  in  active  process  of  germination  ;  they  may  be  so  numerous 
tliat  they  occupy  the  whole  field. 

Oppler^  has  shown  that  the  significance  of  sarcina  in  the  stomach- 
contents  is  the  following :  In  benign  cases  of  ectasy  or  in  atony  of  long 
standing  and  of  high  degree  sarcina  is  always  present  in  large  numbers. 
In  acute  and  chronic  gastritis,  in  atony,  in  peptic  ulcer,  in  nervous 


Fig.  13.— 1  and  2,  Sarcina  ventriculi ;  3,  yeast ;  4,  needles  of  fatty  acids ;  5,  fat-droplets ;  6,  starch- 
granules. 

diseases  of  the  stomach,«ind  in  the  dislocations  of  the  organ  the  organism 
will  only  occasionally  be  found,  usually  by  chance. 

According  to  Oppler,  sarcina  is  very  rarely  found  in  ectasy  caused 
by  cancer.  Our  own  observation  teaches  us  that  sarcina  is  very  rare  in 
cancer  of  the  stomach ;  in  a  few  cases,  however,  we  have  seen  this 
organism.  [These  conclusions  are  confirmed  by  the  later  observations 
made  in  this  country. — Ed.] 

Sarcina  usually  appears  in  the  shape  of  a  bale  or  packet  (compare 
Kg.  13),  less  frequently  in  the  form  of  irregular  conglomerations  of 
individual  cells.  Two  sizes  of  sarcina  are  found — a  large  one  and  a 
small  one.  No  particular  significance  can  be  attached  to  the  occurrence 
of  the  one  or  the  other  form.  The  large  organism  is  usually  smaller  if 
it  appears  as  an  individual  cell  than  if  it  is  arranged  in  bales.  It 
would  lead  us  too  far  to  discuss  all  the  forms  of  schizomycetes  that 

^  Munch,  vied.   Wochenschr.,  1894,  No.  29. 
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occur  in  the  stomach-contents.  De  Bary  ^  has  studied  the  subject  ex- 
haustively, and  we  are  mdebted  to  him  for  much  of  our  knowledge ; 
onlv  if  stagnation  of  stomach-contents  persists  for  a  long  time  do  these 
germs  find  suitable  conditions  for  their  development. 

We  will  briefly  discuss  one  species  of  bacillus  in  this  place.  Oppler- 
Boas  ^  have  called  attention  to  the  appearance  of  a  peculiar  bacillus  in 
the  gastric  juice  of  carcinoma  cases.  This  bacillus  can  be  recognized 
readily  in  unstained  specimens,  and  is  characterized  by  its  shape,  great 
size,  and  motility  (compare  Fig.  14  from  a  case  of  pyloric  carcinoma). 
According  to  the  exact  investigations  of  Kauftaann,^  this  organism  has 
the  power  of  generating  lactic  acid  from  different  sugars.  Kaufmann 
succeeded  in  demonstrating  the  presence  of  this  long  bacillus  19  times 
in  20  cases  of  carcinoma ;  the  bacillus  was  absent  in  only  1  case,  and 

here  the  absence  of  lactic  acid 
was  determined  at  the  same 
time.  It  seems  that  large  quan- 
tities of  lactic  acid  and  large 
numbers  of  these  bacilli  usually 
are  observed  together ;  Kauf- 
mann, therefore,  suggests  that 
if  this  finding  should  be  veri- 
fied, it  would  be  simpler  to  de- 
termine the  presence  of  lactic 
acid  in  the  stomach  by  examin- 
ing a  drop  of  the  vomit  or  of 
the  aspirated  stomach-contents 
for  this  bacillus  than  to  carry 
out  the  complicated  chemical 
analysis  of  the  stomach-contents 
for  lactic  acid.  According  to  the 
investigations  of  Schlesinger  and 
Kaufmann,*  the  presence  of  this  bacillus  indicates  the  existence  of  a  car- 
cinoma. These  authors  also  succeeded  in  making  pure  cultm'cs  of  this 
lactic  acid  bacillus.  A  negative  result  is  as  valid  as  the  absence  of 
lactic  acid.  Only  in  cases  in  which  a  stenosis  of  the  pylorus  can  be 
diagnosed  does  the  absence  of  this  bacillus  mihtate  against  the  diagnosis 
of  carcinoma. 

"We  can  corroborate  the  occurrence  of  this  bacUlus  in  great  numbers 
in  the  majority  of  cases  of  carcinoma.  It  is  true,  there  are  numerous 
other  forms  of  microbes  that  can  form  lactic  acid,  but  this  does  not 
invalidate  the  finding  we  are  discussing,  and  although  this  bacillus 
cannot  be  considered  pathognomonic  for  carcinoma,  it  is  certainly  diag- 

^  Arch.  f.  exp.  Pathol,  u.  Pharmak.,  vol.  xx. 

2  Oppler.  "  Zur  Kenntniss  des  Xageninhaltes  tei  Carcinoma  ventriculi,"  Deutsch. 
med.  Wochenschr..  1895.  ZSTo.  5. 

3  Kaufmann.  "  TJeber  einen  neuen  ililchsaurebacillus  und  dessen  Vorkommen  im 
Masjensaft."  Wien.  Mm.   Wochenschr.,  1895,  No.  8. 

*  Schlesinger  and  Kaufmann,  "  "Ceber  einen  Milchsaure  bildenden  Bacillus  und 
sein  Vorkommen  im  Magensaft, "   Wien.  klin.  Rundschau,  1895,  No.  15. 


Fig.  14. — Oppler's  bacilli,  from  a  carcinomatous 
stomach  (magnified:  Seitz  i.  7). 
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nostically  significant.  Pmzmowski  *  has  studied  another  bacilhis,  the 
so-ealled  butyrio-aeid  baeilhis,  but  it  api)ears  that  this  organism  is  not 
so  important  in  the  diagnosis  of  carcinoma  as  the  preceding  one. 

It  has  frequently  been  found  that  small  fragments  of  mucous  mem- 
brane are  torn  otf  in  pumping  out  the  stomach,  however  carefully  the 
passage  and  the  withdrawal  of  the  stomach-tube  may  have  been  per- 
formed. As  a  rule,  no  bad  consequences  follow  this  accident.  The 
question  arises  whether  such  an  exfoliation  of  mucous  membrane,  pro- 
vided, of  course,  that  the  stomach-tube  is  gently  introduced,  can  be  con- 
sidered a  sign  of  some  pathologic  process.  We  certainly  do  not  feel  justi- 
fied in  answering  this  question  Avith  "  yes  "  ;  at  the  same  time,  we  may 
expect  to  see  the  occurrence  of  this  accident  more  frequently  in  cases  in 
which  there  are  a  loosening:  and  a  tumefaction  of  the  mucous  membrane 
of  the  stomach.  A  careful  microscopic  examination  of  the  mucous 
membrane  that  is  exfoliated  in  this  way  may  occasionally  give  some 
diagnostic  clues.  At  the  same  time,  we  should  be  careful  how  we  in- 
terpret these  findings,  particularly  as  the  shreds  of  mucous  lining 
come  from  the  uppermost  layer  of  the  mucosa.  Boas  has  studied  a 
number  of  cases  of  this  kind,  and  has  shown  that  some  diagnostic  value 
must  be  attached  to  the  microscopic  examination  of  these  shreds. 
Sometimes  the  picture  of  a  severe  or  of  a  mild  degree  of  interstitial 
gastritis  will  be  seen,  the  gland-structures  may  be  well  preserved  or 
not,  the  glandular  epithelia  may  be  unchanged  or  degenerated.  From 
all  these  observations  certain  conclusions  in  regard  to -the  character  and 
the  intensity  of  the  disease-jDrocess  may  be  di*awn.  As  a  rule,  how- 
ever, such  favorable  results  mil  not  be  obtained,  and  only  in  excep- 
tional cases  will  we  be  enabled  to  utilize  these  shreds  of  mucous  tissue 
for  diagnosis. 

[In  1894  Max  Einhom  described  a  condition  which  he  considered 
a  special  affection,  and  called  it  "  erosion  of  the  stomach."  It  w^as 
characterized  by  finding  in  the  wash-water  aspirated  from  the  fasting 
stomach  small  pieces  of  the  gastric  mucosa.  Previous  to  this  time 
similar  cases  had  come  imder  my  own  observation,  and  my  experience 
in  the  matter  is  closely  parallel  to  that  of  Einhorn.  The  patients  suf- 
fered from  gastric  distress  and  sometimes  from  considerable  inanition. 
The  symptoms  in  other  respects  do  not  correspond  with  those  of  gastric 
catarrh,  and  I  am  satisfied  that  the  pathology  of  the  two  conditions 
is  not  identical.  Einhorn  has  since  published  the  detail  of  13  addi- 
tional cases,^  a  number  of  which  were  cured  by  diet  and  local  treat- 
ment.— Ed.] 

An  examination  of  the  stomach-contents  after  fasting  may  also 
occasionally  give  some  diagnostic  information.  Jaworski^  first  called 
attention  to  the  fact  that  a  large  or  small  number  of  cell-nuclei  that  are 
arranged  in  the  characteristic  groups  are  occasionally  seen  in  the  stom- 

^  Prazmowski,  Untersuchungen  uber  die  Entwicklung  und  Fermentivirkung  einiger 
Bakterienarten,  Leipsic,  1880. 

^  Jour.  Amer.  Med.  Assoc,  May  20,  1899. 

*Jaworski,  "  Ueber  die  Yerschiedenheit  in  der  Beschaffenheit  des  niichternen 
Magensaftes  bei  Magensaftfluss, "  Verhandl.  d.  VII.  Cong.f.  innere  Med.,  1888. 
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ach-con tents  after  fasting,  particularly  if  there  is  much  secretion  of 
gastric  juice.  These  structures  are  formed  by  fragmentation  of  the 
nuclei  of  the  leukocytes  whose  protoplasm  has  been  digested  by  the. 
gastric  juice.  The  figures  consist  of  groups  of  from  two  to  seven  frag- 
ments. Jaw^orski  has  also  described  peculiar,  snail-shaped  spirals  that 
he  found  in  an  empty  stomach  when  the  secretion  of  gastric  juice  was 
stimulated.  Boas  claims  that  these  are  always  found  in  the  stomach- 
contents  of  cases  in  which  the  secretion  of  hydrochloric  acid  is  normal ; 
they  are  caused  by  a  peculiar  action  of  the  hydrochloric  acid  on  the 
mucus  of  the  stomach.  Their  diagnostic  significance  is  nil.  Desqua- 
mated stomach  epithelia  and  fragments  of  isolated,  desquamated  rennet- 
glands  are  occasionally  seen  in  the  secretion  of  the  empty  stomach. 
Here,  too,  bacteria  of  diiferent  kinds  are  often  found. 

In  bile-tinged  gastric  secretions  crystals  have  occasionally  been 
found.  Boas  reports  plates  of  cholesterin  and  spheres  of  leucin. 
Naunyn  mentions  as  a  rare  finding  numerous  crystals  of  oxalic  acid, 
and  Eichhorst,  crystals  of  ammoniomagnesium  phosphate. 

As  will  be  seen  from  the  above,  the  microscopic  examination  of  the 
stomach-contents  may,  in  certain  cases,  furnish  valuable  information. 
The  most  important  microscopic  findings,  at  all  events,  are  particles  of 
carcinomatous  growths.  The  presence  of  numerous  yeast-cells  in  proc- 
ess of  germination  is  also  diagnostically  significant,  whereas  the  dis- 
covery of  isolated  yeast-cells  is  devoid  of  all  significance.  It  appears 
that  the  presence  of  large  numbers  of  the  long,  lactic-acid  bacillus  is 
diagnostically  important ;  all  the  other  findings  that  we  have  enumerated 
are,  as  a  rule,  made  by  chance,  and  hardly  merit  more  than  passing 
mention.     In  isolated  cases  they  may  be  of  value  in  the  diagnosis. 

Short  Scheme  of  the  Course  of  a  Clinical  Bxamination. 
— In  the  preceding  sections  we  have  discussed  the  diiferent  methods 
of  examination  that  should  be  employed  in  different  diseases  of  the 
stomach.  For  the  sake  of  clearness  I  will  conclude  this  section  by 
briefly  enumerating  the  important  methods  in  the  order  in  which  they 
should  be  employed. 

1.  The  Anamnesis. 

2.  The  Determination  of  the  General  Condition  of  the  Differ- 
ent  Organs. 

3.  The   Physical  Examination   of  the  Stomach. 

(a)  Inspection  of  the  Gastric  Region. — Particular  attention  should 
be  paid  to  protrusions  or  changes  in  the  outline  of  the  whole  gastric 
region  or  of  parts  of  this  region.  Attention  should  be  given  to  the 
presence  of  visible  tumors,  of  the  change  of  position  that  these  tumors 
may  undergo  when  the  stomach  is  filled  or  emptied.  Peristaltic  move- 
ments of  the  organ  should  be  recorded. 

(b)  Palpation  of  the  Gastric  Region. — The  attempt  should  be  made 
to  palpate  the  boundaries  either  of  the  whole  stomach  or  of  its  lower 
portions.  Tumors  should  be  searched  for  by  palpation,  and  if  they  are 
found,  their  consistence,  their  motility  on  respiration  and  on  passive 
movements,  should  be  studied.     The  presence  or  absence  of  pain  and 
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its  character — that  is,  whether  it  is  diftuse  or  circumscribed — should  be 
determined. 

Succussion  sounds  should  be  looked  for,  and  the  area  determined 
in  which  they  can  be  heard.  It  is  important  to  record  the  time  of 
examination — that  is,  whether  it  is  carried  out  early  in  the  morning, 
when  the  stomach  is  empty,  or  later  in  the  day,  at  the  height  of  di- 
gestion. 

(c)  Percussion  of  the  Stomach  Boundanes. 

(d)  Inflation  of  the  Stomach  with  Air  or  Carbon  Dioxid. — Not  only 
the  lower,  bat  also  the  upper,  boundary  of  the  stomach  should  be  deter- 
mined, as  well  as  the  general  outline  and  the  position  of  the  organ.  If 
tumors  are  present,  it  is  necessary  to  determine  whether  they  change 
their  position  when  the  stomach  is  inflated  or  whether  they  can  be  felt 
better,  or  not  so  well,  before  or  after  inflation. 

4.  Examination  of  the  Stomach=contents  after  a  Test=breakfast 
or  a  Test=meal. — The  stomach-contents  should  be  examined  for — 

(a)  Quantity,  Color,  Odor,  Appearance. — It  should  be  determined 
whether  coarse  particles  of  food  are  present,  and  what  they  consist  of ; 
whether  there  is  an  abundant  formation  of  foam  or  development  of  gas  ; 
whether  there  are  extraneous  admixtures,  as  mucus,  bile,  blood,  pus, 
etc. 

(6)  Its  Chemical  Reactions. 

Course  of  the  Chemical  Examination. — 1.  Uie  Test  tcith  Congo- 
paper  or  Phloroglucin  Vanillin. — A  positive  reaction  demonstrates  the 
presence,  a  negative  one  the  absence,  of  free  hydrochloric  acid. 

2.  (a)  If  the  reaction  is  positive,  quantitative  determination  of  free 
hydrochloric  acid  with  Congo-paper  or  phloroglucin  vanillin,  followed 
by  quantitative  determination  of  the  total  acidity-. 

(6)  If  the  reactions  for  free  hydrochloric  acid  are  negative,  deter- 
mination of  acid  or  alkaline  reaction,  then  tests  for  lactic  acid  or  for 
other  organic  acids,  followed  by  determination  of  the  total  acidity.  If 
it  is  desired  to  perform  a  quantitative  determination,  the  hydrochloric 
acid  deficit  should  be  determined  by  adding  -^  normal  hydrochloric 
acid  solution  until  Congo-  or  the  phloroglucin  vanillin  reaction  is  posi- 
tive ;  or  the  combined  hydrochloric  acid  may  be  quantitatively  deter- 
mined. 

3.  The  Test  for  Pepsin. — Whether  free  hydrochloric  acid  is  absent 
or  present,  it  is  desirable  to  perform  an  artificial  digestion  of  a  disc  of 
albtunin  in  the  incubator  in  order  to  determine  the  presence  or  absence 
of  pepsin  in  the  stomach-contents.  If  free  hydrochloric  acid  is  absent, 
hydrochloric  acid  should  be  added  to  the  stomach-contents  until  the 
Congo-reaction  appears, 

5.  The  Test  for  the  Motor  Power  of  the  Stomach. — This  is  gen- 
erally executed  according  to  Leube's  method.  As  a  rule,  however,  the 
examination  of  stomach-contents  at  the  height  of  digestion  gives  suffi- 
cient information  for  the  diagnosis  of  the  motor  power  of  the  stomach. 
In  cases  of  atony,  or  if  hypersecretion  is  suspected,  the  stomach-con- 
tents should  be  examined  early  in  the  morning,  before  breakfast ;  in  the 
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former  case  after  the  administration  of  a  simple  supper ;  in  the  latter 
case  after  a  long  period  of  fasting,  or  after  the  stomach  has  been  thor- 
oughly washed  out  and  emptied  the  evening  before. 

6.  The  Microscopic  Examination  of  the  Stomach=contents. — If 

carcinoma  is  suspected,  numerous  long  bacilli  should  be  looked  for.  If 
there  is  much  gaseous  fermentation,  large  numbers  of  yeast-cells  should 
be  looked  for. 

This  is  the  ordinary  course  of  an  examination  of  the  stomach  and 
its  contents.  It  should  be  carried  out  in  every  case.  Certain  special 
methods — as,  for  instance,  the  fermentation  test,  the  examination  of  the 
stomach-contents  for  blood,  etc. — may  be  indicated  in  individual  cases. 
In  the  majority  of  instances  the  above-named  methods  will  be  sufficient. 

THE  EFFECT  OF  DISEASES  OF  THE  STOMACH  ON  OTHER  ORGANS. 

In  the  preceding  sections  we  have  limited  ourselves  to  a  discussion 
of  the  methods  for  examining  the  diseased  stomach,  and  have  simply 
described  the  pathologic  findings  in  cases  of  this  kind.  In  practice, 
however,  more  is  necessary  :  it  is  not  enough  to  limit  the  examination 
to  that  organ  that  is  the  primary  seat  of  the  trouble  :  it  is  imperative 
that  all  other  organs  should  be  examined.  This  applies  to  disease  of 
any  organ,  and  particularly  of  the  stomach,  for  we  know  that  no  other 
organ  is  capable  of  affecting  other  remote  organs  to  such  a  degree  as  the 
stomach  when  it  is  diseased,  and  inversely  we  know  that  diseases  of 
many  organs  seem  to  have  a  particular  tendency  to  affect  the  stomach 
secondarily. 

It  will,  of  course,  be  impossible  to  discuss  all  the  remote  effects  of 
diseases  of  the  stomach  on  other  organs  in  this  place,  and  we  will  limit 
ourselves  to  a  brief  mention  of  a  few  of  the  most  important  and  most 
frequent  of  these  remote  effects. 

Diseases  of  the  stomach,  of  course,  primarily  influence  general  nu- 
trition ;  in  the  second  place,  they  affect  the  action  of  the  heart ;  finally, 
they  exercise  a  decided  influence  on  the  nervous  system.  The  urine  and 
the  blood  also  show^  changes  in  diseases  of  the  stomach  that  are  diagnos- 
tically  significant  and  may  be  briefly  mentioned. 

Influence  of  Diseases  of  the  Stomach  on  the  General 
Nutrition. — Most  cases  that  are  suffering  from  disease  of  the  stomach 
state  that  they  began  to  emaciate  after  the  disease  has  persisted  for  some 
time.  In  a  small  minority  of  cases  the  general  nutrition  is  not  impaired  ; 
for  this  reason  it  is  necessary  that  the  physician  should  determine  how 
much  flesh  the  patient  has  lost  and  within  what  time  the  loss  of  flesh 
occurred.  It  certainly  makes  a  difference  whether  the  patient  main- 
tained his  weight  notwithstanding  the  existence  of  gastric  trouble  for  a 
period  of  years,  or  whether  he  had  lost  ten  or  more  kilos  within  a  few 
months. 

We  shall  not  be  surprised  to  learn  that  in  acute  or  very  serious  dis- 
eases of  the  stomach  that  are  complicated  by  violent  and  frequent  vomit- 
ing, and  in  which  consequently  the  ingestion  of  food  is  rendered  diffi- 
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cult,  nutrition  is  impaired,  nor  will  we  be  surprised  if  general  nutrition 
is  impaired  iu  a  number  of  chronic  diseases  of  the  stomach.  In  many 
cases  we  will  be  able  to  see  at  once  that  the  nutrition  of  the  i)atient  is 
below  par.  It  is  impossible,  of  course,  to  determine  whether  the  ema- 
ciation that  we  see  is  due  to  a  deficient  ingestion  of  food  or  whether 
other  factors  are  concerned  in  this  process.  The  only  way  to  decide  this 
question  is  to  make  careful  studies  of  the  general  metabolism  ot  the  patient. 
If  general  nutrition  is  reduced,  the  first  task  of  the  physician  is  to 
raise  it.  In  order  to  do  this  intelligently  he  must  first  determine 
whether  or  not  the  patient  is  taking  too  little  food,  and  if  so,  why.  \\  e 
cannot  say  in  every  case  that  the  cause  of  impaired  nutrition  is  the 
ingestion  of  too  little  food. 

A  healthy  subject  does  not  need  to  take  his  weight  at  regular  mter- 
vals,  nor  need  he  calculate  how  many  calories  he  must  introduce  daily 
in  order  to  maintain  his  weight,  nor  finally  does  he  have  to  know  that 
a  healthy  human    being  needs  from  30  to  40   calories  pro  kHo  of  his 
body-weight  pro  die,  and  that  the  number  of  calories  that  he  must  intro- 
duce will  depend  on  the  amount  of  exercise  that  he  takes.     Although 
he  pavs  no  attention  to  these  questions,  he  succeeds  in  maintaining  an 
average  uniform  weight.     A  healthy  subject  introduces  only  so  much 
food  as  he  is  capable  of  oxidizing.     The  number  of  calories  that  are 
neetled  for  the  maintenance  of  his  weight  are  regulated  by  his  appetite 
and  bv  his  desire  for  food.     In  diseases  of  various  kinds  this  is  not  the 
case,  particularly  not  in  diseases  of  the  stomach ;  here  the  regulator  is 
disordered,  the 'appetite  of  the  patient   no  longer   corresponds  to  the 
amount  of  nourishment  that  the  organism  calls  for.     In  a  healthy  sub- 
ject the  appetite  is  the  best  indicator  of  the  amount  of  nourishment 
that  is  needed.     In  certain  diseases  we  can  no  longer  control  this  factor 
through  the  appetite  of  the  patient ;  this  does  not  only  apply  to  diseases 
of  the  stomach,  but  applies  with  equal  force  to  acute  febrile  diseases  in 
which  this  regulator  is  without  exception  disturbed.      In  fever  the  con- 
sumption of  material  and  the  demand  for  it  never  equalize  each  other, 
and  consequently  we  see  such  extreme   degrees  of  emaciation  in  febrile 
diseases,  particularly  as  there  is  a  general  prejudice  against  administering 
an  abundant  diet  in  these  conditions. 

In  many  cases  of  stomach-disease  there  is  lack  of  appetite  or  even 
repulsion  for  food,  and  this  leads  to  a  deficient  introduction  of  nutritive 
material.  The  disease  may  be  a  serious  one,  on  the  ground  of  these 
subjective  dislikes,  and  the  loss  of  strength  may  be  due  to  this  factor 
alone.  This  lack  of  appetite  is  seen  in  acute  and  in  chronic  diseases 
of  the  stomach — for  instance,  in  acute  and  chronic  catarrh,  in  carci- 
noma, and  in  many  forms  of  nervous  dyspepsia. 

In  other  cases  the  patients  do  not  like  to  eat  because  the  swallowing 
of  food  causes  pain.  In  many  instances  these  patients  have  a  good 
appetite,  but  thev  do  not  dare  to  eat  on  account  of  pain  ;  this  is  partic- 
ularly the  case  in  gastric  ulcer  and  in  many  forms  of  hyperacidity. 

In  other  cases^  again,  vomiting  occurs  after  eating,  so  that  the 
patients  eat  as  little  as  possible.     Occasionally  the  physician  is  to  blame, 
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for  many  practitioners  are  in  the  habit  of  treating  the  stomach  by 
attempting  to  spare  it  by  giving  little  food,  without  considering  the 
individuality  of  the  case  and  without  prescribing  food  that  contains  a 
sufficient  number  of  calories.  Many  physicians  nowadays  give  some 
very  general  directions  in  regard  to  the  diet,  or  content  themselves  with 
recommending  a  non-irritating  diet  without  indicating  the  quality  and 
quantity  of  the  food  and  drink.  No  wonder  that  cases  that  are  treated 
in  this  way  emaciate  and  lose  strength  ! 

In  acute  diseases  of  the  stomach  the  loss  of  weight  is  not  so  impor- 
tant, and  in  many  of  these  cases  total  abstinence  is  indicated.  If 
nutrition  becomes  too  much  impaired,  rectal  alimentation  may  be  at- 
tempted in  order  to  compensate  the  lack  of  food. 

In  the  majority  of  cases  inanition  is  not  severe,  and  the  decrease  in 
the  amount  of  food  taken  is  not  the  exclusive  cause  of  emaciation. 
Without  doubt  we  shall  find  that  in  many  of  these  instances  the  absorp- 
tion and  assimilation  of  the  food  are  also  impaired ;  and,  finally,  in 
many  cases  of  acute  dyspepsia  we  shall  see  that  the  disturbed  functions 
of  the  stomach  lead  to  the  formation  of  toxic  substances ;  these  in  their 
turn  produce  autointoxication  and  an  increased  proteid  katabolism. 

The  chronic  diseases  of  the  stomach  are  of  great  practical  signifi- 
cance. If  nutrition  remains  impaired  for  too  long  a  time,  other  serious 
consequences  will  result.  In  many,  if  not  in  all,  of  the  cases  of  this 
character  we  are  justified  in  stating  that  the  cause  of  the  emaciation 
and  of  the  loss  of  strength  is  exclusively  due  to  the  deficient  amount 
of  food  that  the  patient  eats.  Yon  Noorden  ^  performed  a  number  of 
interesting  experiments  in  order  to  determine  how  much  certain  cases 
of  stomach-trouble  would  eat  if  they  were  allowed  to  follow  their  own 
inclinations.  He  instructed  his  patients  to  write  down  every  two  or 
three  days  what  they  had  eaten  of  their  free  will.  In  this  way  he 
determined  that  in  cases  of  moderate  chronic  disturbances,  as  ulcer, 
chronic  catarrh,  and  nervous  dyspepsia,  an  average  of  21  calories  pro 
kilo  was  ingested.  This  means  that  the  ingestion  of  food  was  reduced 
to  one-half  of  the  necessary  quantity,  and  it  is  not  surprising,  there- 
fore, that  these  cases  suifered  from  great  impairment  of  nutrition  and 
great  loss  of  strength.  We  know  that  the  caloric  value  of  the  food 
that  an  adult  should  eat  in  order  to  maintain  his  body-weight  is  equal 
to  from  30  to  40  calories  pro  die  and  pro  kilo  of  body-weight  when 
the  patient  is  at  rest ;  and  from  40  to  45  calories  when  he  is  doing  a 
moderate  amount  of  work. 

Another  question  seemed  particularly  interesting — namely,  to  deter- 
mine to  what  extent  the  food  was  assimilated  in  cases  where  the  func- 
tion of  the  stomach  was  reduced  or  where  there  was  great  subacidity. 
Von  Noorden's^  metabolic  studies  in  this  direction  have  furnished 
some  very  valuable  information ;  he  examined  cases  in  which  the 
secretion  of  hydrochloric  acid  was  so  slight  that  only  a  small  portion 
of  the  albumin  was  peptonized  in  the  stomach,  and  the  greater  portion 

1  Von  Noorden,  "  TJelDer  den  Stoffwechsel  der  Magenkranken  und  seine  Anspruche 
an  die  Therapie,"  Berlin.  Klinik,  No.  55.         "^  Zeitschr.  f.  klin.  Med.,  1890,  vol.  xvii. 
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passed  into  the  intestine  in  an  undigested  state.  He  found  that  the 
assimilation  of  the  fhief  articles  of  diet  was  not  reduced,  even  though 
the  peptic  powers  of  the  stomach  were  poor.  He  showed  that  the  in- 
testine can  act  vicariously  for  the  stomach  in  cases  where  there  is  such 
a  deficit  of  hydrochloric  acid  in  the  stomach  that  the  proteids  can- 
not be  digested  there.  This  occurs,  however,  only  in  cases  in  which 
all  the  food  enters  the  intestine  without  being  decomposed ;  if  decom- 
position occurs  or  if  the  food  is  retained  in  the  stomach  too  long,  so 
that  it  undergoes  fermentative  changes,  the  absorption  and  the  assimila- 
tion of  nutritive  material  are  reduced.  This  is  seen  in  cases  of  sub- 
acidity  complicated  by  atony. 

Experiments  that  have  been  made  in  animals  yield  the  same  results. 
If  the  stomach  is  ligated  in  animals,  the  same  metabolic  changes  are 
observed  as  in  human  beings  when  the  gastric  juice  is  subacid  or  an- 
acid.  Here,  too,  it  was  found  that  the  cessation  of  gastric  digestion  did 
not  interfere  with  general  nutrition,  so  that  the  conclusion  can  be  drawn 
that  the  function  of  the  stomach  can  be  dispensed  with,  at  least  in 
regard  to  the  preparation  of  the  food  ingested  for  intestinal  digestion. 
The  clinical  observations  are,  of  course,  more  important  than  the  ani- 
mal experiments  recorded. 

Although  we  know,  therefore,  that  in  the  majority  of  diseases  of  the 
stomach  and  even  in  many  cases  of  subacidity  or  anacidity  of  the  gastric 
juice  metabolic  perversions  indicate  nutritive  disturbances  (von  Noorden), 
we  are  never  certain  whether  or  not  other  factors  besides  gastric  disease  are 
concerned  in  the  loss  of  strength  ;  in  fact,  we  may  assume  that  in  many 
cases  disturbances  of  the  gastric  function  lead,  for  instance,  to  the 
formation  of  toxic  substances  that  are  absorbed,  injure  the  tissues  of 
the  body,  and  induce  increased  proteid  katabolism.  Although  much 
remains  to  be  done  in  this  direction,  we  know  to-day  that  in  certain 
diseases  of  the  stomach  toxic  substances  are,  in  fact,  formed  that  exer- 
cise a  deleterious  influence  on  the  protoplasm  of  the  cells.  ^  Miiller  ^ 
showed  that  in  a  number  of  cases  of  carcinoma  there  was  an  increased 
excretion  of  nitrogen  that  was  not  in  proportion  to  the  amount  of 
nitrogen  ingested.  He  was  unable  to  explain  how  this  occurred  ;  it  is 
probable  that  abnormal  products  were  formed  that  intoxicated  the 
organism  and  caused  an  increased  katabolism  of  proteids.  The  same 
applies  to  certain  forms  of  acute  gastritis  and  some  forms  of  ectasy 
that  are  complicated  with  much  fermentation.  That  this  actually  occurs 
has  never  been  demonstrated  experimentally.  In  the  majority  of  dis- 
eases of  the  stomach,  therefore,  we  must  assume  that  the  emaciation 
is  due  to  deficient  nutrition.     This  fact  is  an  important  one  in  practice. 

The  general  practitioner,  of  course,  cannot  perform  complicated 
metabolic  studies  of  his  cases ;  nevertheless,  he  should  determine 
whether  sufficient  food  is  taken  or  not  and  whether  general  metabol- 
ism corresponds  to  the  amount  of  food  ingested.  In  order  to  do  this, 
he  must  observe  the  fluctuations  in  the  weight  of  the  patient,  and  he 
must  consider  the  caloric  value  of  the  food.     The  diet  should  be  chosen 

^Zdtschr.f.  klin.  Med.,  vol.  xvi. 
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to  fit  the  nature  of  the  disease  and  the  character  of  the  gastric  secre- 
tion. All  these  factors  must  be  considered  in  order  to  be  able  to  pre- 
scribe a  sufficient  diet  and  to  counteract  the  disease  process  in  a  rational 
manner.  In  any  form  of  stomach-disease  the  diet  should  have  as  high 
a  caloric  value  as  possible  and  should  be  small  in  bulk ;  at  the  same 
time  it  should  not  be  irritating,  chemically  or  mechanically. 

In  a  subsequent  section  we  will  discuss  the  best  manner  of  ful- 
filling all  these  conditions.  In  this  section  we  simply  wish  to  call 
attention  to  the  influence  of  gastric  diseases  on  general  nutrition. 
However  important  it  may  be  to  spare  the  diseased  organ,  the  phy- 
sician should  never  forget  that  one  of  the  chief  indications  of  treatment 
is  to  maintain  general  nutrition. 

The  Bffect  of  Stomach-diseases  on  the  Action  of  the 
Heart. — There  is  a  general  belief  to  the  effect  that  diseases  of  the 
stomach  exercise  no  appreciable  influence  on  the  action  of  the  heart. 
This,  however,  is  not  the  case,  as  w^ill  be  seen  on  careful  observation. 
Even  in  a  healthy  subject  the  ingestion  of  a  meal  influences  the  heart- 
action  by  increasing  the  rapidity  of  the  pulse.  In  inanition  the  pulse- 
rate  is  reduced,  although  only  to  a  slight  degree.  In  the  well-known 
case  of  Cetti  the  pulse,  during  almost  complete  inanition,  was  reduced 
to  only  64  beats  to  the  minute. 

Diseases  of  the  stomach  proper  may  either  increase  or  decrease  the 
pulse-rate — more  frequently  they  do  the  latter. 

An  increase  of  the  pulse-rate  is  seen  particularly  in  those  diseases 
of  the  stomach  that  are  complicated  by  fever — for  instance,  in  acute 
toxic  or  infectious  gastritis,  in  phlegmonous  gastritis,  and  in  diseases 
of  the  stomach  that  are  complicated,  for  instance,  by  circumscribed  or 
general  peritonitis. 

We  will  not  discuss  those  cases  in  which  the  acceleration  of  the 
heart-beat  is  proportionate  to  the  fever.  The  majority  of  stomach-dis- 
eases run  their  course  without  fever.  An  increased  pulse-rate  is  rarely 
seen  without  fever ;  it  is  occasionally  observed  in  instances  where  the 
patients  are  exceedingly  weak  or  in  a  state  of  collapse. 

Bradycardia  is  occasionally  seen.  This  finding  is  exceedingly  inter- 
esting. A  number  of  cases  of  reduction  of  the  pulse-rate  in  diseases 
of  the  stomach  are  chronicled  in  the  older  literature.  Only  recently, 
however,  have  certain  authors  called  attention  to  the  connection  be- 
tween the  two.  Wagner,^  for  instance,  recently  described  a  case  of 
dilatation  of  the  stomach  from  the  clinic  at  Leipsic  in  which  the  tem- 
perature was  very  low  (34.5°-36°  C. — 94°-96.8°  F.)  and  the  pulse-rate 
fell  as  low  as  44  and  40.  Wagner  does  not  see  any  connection  between 
the  reduction  in  the  pulse-rate  and  the  disease  of  the  stomach,  but 
declares  bradycardia  to  be  a  result  of  the  low  temperature. 

Ozanam  ^  expresses  the  opinion  that  in  certain  diseases  of  the  stom- 

^  See  "  Berichte  d.  med.  G-esellschaft  zu  Leipzig,  Sitzung  von  11.  Mai,  1880," 
Berlin.  Tclin.   Wochenschr.,  1881,  No.  16. 

^Ozanam,  La  circulation  et  le  pouls,  Mstoire,  physiologic,  semiotique,  indications 
therapeutiques,  Paris,  1886. 
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ach  the  weakness  of  the  patient  and  the  vomiting  lead  to  such  a  degree 
of  exhaustion  that  the  pulse-rate  is  reduced,  and  that  in  certain  nervous 
diseases  complicated  \vith  dyspepsia  the  pulse  is  slowed  by  reflex  ac- 
tion through  the  vagus  nerve.  The  same,  he  thinks,  applies  to  cases 
of  severe  indigestion  with  vomiting.  In  cases  of  the  latter  kind  he 
claims  to  have  observed  a  great  reduction  of  the  pulse-rate  for  several 
days  ;  at  the  same  time  he  thinks  that  such  an  occurrence  is  excep- 
tional. 

Grob  ^  has  published  a  very  careful  dissertation  on  bradycardia.  He 
mentions  the  reduction  of  the  pulse-rate  in  diseases  of  the  stomach,  but 
states  that  this  occurrence  is  very  rare.  I^  have  expressed  a  different 
opinion  in  a  report  published  some  time  ago,  and  have  stated  that  a 
reduction  in  the  pulse-beat  is  not  rare  in  diseases  of  the  stomach.  In 
fact,  I  have  shown  that  in  stomach-affections  a  particularly  low  pulse- 
rate  is  often  seen.  In  cases  of  ulcer,  ectasy,  and  other  diseases  of  the 
stomach  I  have  quite  frequently  seen  the  pulse  beat  only  44,  42,  or  40 
times  a  minute.  In  the  case  of  a  girl  of  nineteen  who  was  suflPering 
from  a  mild  degree  of  chlorosis  with  dyspeptic  symptoms,  we  saw 
bradycardia  for  three  weeks  in  which  the  pulse  beat  only  34  times  a 
minute. 

Before  discussing  the  frequency  of  bradycardia  in  diseases  of  the 
stomach  I  wish  to  refute  an  argument  that  might  be  adduced  against  a 
connection  between  the  two  conditions.  It  might  be  argued  that  brady- 
cardia, when  it  is  seen  in  combination  with  diseases  of  the  stomach,  is 
not  a  result  of  this  disease,  but  an  exceptional  complication,  or  the 
result  of  a  disease  of  some  other  organ.  This  argument,  however,  is 
refuted  when  we  consider  that,  as  a  rule,  bradycardia  ceases  as  soon  as 
the  condition  of  the  stomach  improves.  At  the  same  time  the  persist- 
ence of  bradycardia  after  the  cessation  of  stomach-symptoms  would  not 
prove  that  the  former  was  not  dependent  on  the  latter.  An  ulcer  of 
the  stomach,  for  instance,  cannot  be  considered  cured  even  if  the  chief 
symptoms,  as  cardialgia,  vomiting,  etc.,  disappear,  so  that  even  in  cases 
where  the  main  symptoms  of  the  stomach-disease  disappear,  we  need  not 
necessarily  expect  that  the  bradycardia  will  disappear. 

According  to  my  own  observations,  I  believe  that  ectasy  and  ulcers  of 
the  stomach  are  most  frequently  followed  by  a  reduction  in  the  pulse- 
rate.  Bradycardia,  it  is  true,  is  seen  in  a  variety  of  other  diseases  of 
the  stomach,  but  not  so  frequently  and  so  constantly  as  in  the  above- 
named  affections.  It  appears  that  bradycardia  follows  only  serious  dis- 
eases of  the  stomach,  and  that  the  two  are  intimately  connected  ;  we 
are  unable  to  give  any  reason  for  this. 

At  the  same  time  there  are  a  number  of  physiologic  facts  that 
demonstrate  the  intimate  connection  between  the  stomach  function 
and  the  action  of  the  heart.  It  is  well  known  that  different  gastric 
irritants  may  cause  a  reduction  of  the  pulse-rate  and  an  increase  of 

^Grob,  "  Ueber  Bradycardie, "  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xlii. 
^Eiegel,  "  Ueber  Ver'langsamung  der  Schlagfolge  des  'Kerzens, "  Zeitschr.  f.  klin. 
Med.,  vol.  xvii. 
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arterial  pressure  by  sending  stimuli  along  the  vagi.  We  also  know  by 
physiologic  experiments  that  inflation  of  the  stomach  or  any  tension  of 
the  organ  leads  to  a  reduction  in  the  pulse-rate  in  animals  ;  this  finding 
certainly  throws  some  light  on  the  relative  frequency  of  bradycardia  in 
ectasy  of  the  stomach.  It  is  further  known  that  irritation  of  the  sen- 
sory nerves  of  the  stomach  always  leads  to  a  reduction  in  the  frequency 
of  the  heart-beat,  and  this  is  significant  in  interpreting  the  bradycardia 
seen  in  ulcers  of  the  stomach.  It  is  also  known  that  the  pulse-rate  is 
reduced  and  that  the  heart-beats  stop  if  one  vagus  is  severed  and  its 
central  end  irritated,  while  the  other  vagus  remains  intact. 

All  these  physiologic  facts  can  be  utilized  to  explain  the  occurrence 
of  bradycardia  m  diseases  of  the  stomach.  This  symptom  is  important 
from  a  practical  point  of  view,  because  it  shows  that  diseases  of  the 
stomach  may  seriously  affect  remote  organs. 

Occasionally  irregularity  of  the  heart-action  is  seen  in  diseases  of 
the  stomach.  This  may  occur  alone  or  together  with  bradycardia.  In 
the  latter  case  bradycardia  may  be  due  to  the  fact  that  some  of  the  con- 
tractions of  the  heart  are  incomplete  and  are  not  felt  at  the  apex  or  at 
the  radial  artery,  so  that,  in  fact,  no  real  bradycardia  exists.  This 
form  of  pseudobradycardia  usually  appears  as  allorrhythmia  or  bigeminy 
of  the  heart,  and  must  be  distinguished  from  true  bradycardia.  In 
diseases  of  the  stomach  arhythmia  of  the  heart  is  the  most  frequent 
complication.  Occasionally  this  condition  of  the  heart  is  not  produced 
by  a  disease  of  the  stomach,  but  by  some  other  cause  ;  the  symptom  is 
intensified,  however,  by  the  stomach-affection.  Arhythmia  is  rarely 
the  direct  result  of  stomach-disease ;  the  condition  of  arhythmia  is  so 
common,  in  fact,  that  it  is  naturally  also  seen  in  many  cases  of  stomach- 
disease.  It  will  always  be  a  difficult  matter  to  prove  in  any  one  given 
case  that  arhythmia  is  the  direct  result  of  some  disease  of  the  stomach. 

The  Effect  of  Diseases  of  the  Stomach  on  the  Nervous 
System. — It  is  well  known  that  cases  of  chronic  disease  of  the  stom- 
ach frequently  complain  of  a  variety  of  nervous  disturbances.  The 
patients  are  frequently  morose,  they  have  no  desire  to  work,  they  com- 
plain of  headache,  insomnia,  and  a  great  variety  of  other  nervous  symp- 
toms ;  in  fact,  the  patients  may  become  very  neurasthenic,  so  that  it 
may  be  a  difficult  matter  to  determine  whether  the  disease  of  the  stomach 
is  the  primary  lesion  or  whether  it  is  only  one  of  several  symptoms  of 
a  primary  neurasthenia. 

One  of  the  most  important  nervous  symptoms  seen  in  diseases  of 
the  stomach  is  the  so-called  stomach  vertigo,  which  was  first  described 
by  Trousseau.^  This  condition  is  mentioned  in  some  of  the  older  works, 
and  is  called  "  vertigo  per  consensum  ventriculi."  The  symptom  may 
appear  at  different  stages  of  digestion — either  at  the  height  of  digestion, 
in  the  night,  or  when  the  stomach  is  empty.  Trousseau  mentions  that  the 
vertigo  appears  more  frequently  when  the  stomach  is  empty  than  when 
it  is  full.  The  clinical  picture  of  this  condition  varies ;  the  patients  may 
suddenly  become  dizzy  without  feeling  any  pain,  or  there  may  be  a  little 
^  Med.  Clinic  of  the  Hoiel-Dieu,  Paris,  1868,  vol.  iii:,  p.  1. 
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nausea  and  a  tendency  to  vomit.  An  attack  of  this  kind  may  last  for 
varying  periods  of  time — sometimes  only  for  a  few  minutes,  in  other 
cases  for  a  long  time.  Trousseau  remarks  that  this  form  of  gastric 
vertigo  is  never  accompanied  by  loss  of  consciousness  ;  there  are,  how- 
ever, a  few  cases  on  record  in  which  there  was  a  transitory  loss  of  con- 
sciousness. Attacks  of  vertigo  of  this  kind  are  not  so  rare  as  is  usually 
believed.  They  are  more  frequently  seen  in  anemic,  weak,  and  nervous 
subjects  than  in  robust,  strong  individuals ;  they  are,  however,  occa- 
sionally seen  in  the  latter. 

I  have  observed  these  attacks  most  frequently  in  cases  of  hyper- 
acidity when  the  stomach  was  empty.  That  these  attacks  are  directly 
related  to  the  stomach  is  demonstrated  by  the  fact  that  they  disappear 
as  soon  as  the  patient  eats  something.  Trousseau  mentions  that  a  cup 
of  bouillon  or  a  cracker  dipped  in  wine  frequently  cuts  short  the  attack  or 
stops  it  after  it  has  set  in.  In  other  cases  vomiting  occurs  and  the 
attack  stops. 

Leube  ^  reports  an  interesting  case  of  gastric  vertigo.  This  occurred 
in  a  patient  of  forty-hiae  who  had  been  a  sufferer  from  dyspeptic  symp- 
toms and  attacks  of  vertigo  for  nine  years.  The  dizziness  never 
occurred  in  the  morning,  but  always  after  a  meal,  particidarly  in  the 
evening  and  when  the  patient  was  sitting  do^vn  ;  the  patient  would 
have  to  rise  in  order  to  get  rid  of  the  disao-reeable  sensation.  As  soon 
as  the  patient  could  belch,  the  attack  of  vertigo  disappeared.  The 
patient  also  complained  of  vertigo  if  he  was  lying  do^vn  and  something 
pressed  on  the  region  of  the  stomach. 

There  is  a  great  diversity  of  opinion  in  regard  to  the  cause  of  these 
attacks,  and  it  is  not  decided  whether  they  are  a  result  of  circulatory 
disturbances  or  whether  they  are  caused  by  reflex  action.  Some  authors 
have  attempted  to  explain  them  by  intoxication.  They  certainlv  are 
in  some  way  connected  ^vith  the  function  of  the  stomach  ;  this  is  demon- 
strated by  the  good  effects  that  follow  treatment  directed  toward  the 
disease  of  the  stomach.  [Cases  of  so-called  typical  gastric  vertigo  not 
infrequently  depend  upon  uncorrected  eye-strain,  especially  upon  aniso- 
metropia. It  is  true  that  the  attacks  are  often  precipitated  by  transient 
disturbances  in  digestion,  and  these  digestive  derangements,  in  turn, 
may  be  occasioned  by  some  eye-strain  that  predisposes  to  the  vertigo. 
In  several  instances  I  have  seen  the  disappearance  of  both  vertiginous 
and  gastric  symptoms  follow  a  careful  and  painstaking  correction  of 
the  refractive  error. — Ed.] 

There  may  also  be  attacks  of  spasm,  so-called  tetany,  that  are  more 
important  than  the  above-mentioned  attacks  of  vertigo ;  these  are  seen 
in  a  variety  of  diseases  of  the  stomach,  particularly  in  ectasy  with 
hypersecretion.  Kussmaul  ^  was  the  first  to  call  attention  to  the  occur- 
rence of  convulsive  attacks  in  dilatation  of  the  stomach  ui  his  work, 
On  the  Treatment  of  Dilatation  of  the  Stomach  by  a  New  Method — the 
Stomach-pump.     He  describes  attacks  of  tonic  spasms  of  the  arms  and 

^  Leube,  Von  Ziemssen's  Handb.  d.  spec.  Pathol,  u.  Therap.,  vol.  vii. 
^  Deutsch.  Arch.  f.  klm.  Med.,  vol.  vi. 
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legs  that  may  involve  the  muscles  of  the  body,  of  the  face,  or  even  the 
muscles  of  the  larynx,  etc.  We  cannot  describe  these  tetanic  spasms 
in  this  place.  They  do  not  seem  to  correspond  exactly  with  the  picture 
of  tetany  proper.  They  may  be  so  severe  as  to  endanger  life  ;  Kuss- 
maul  described  a  case  that  died.  This  author  is  inclined  to  attribute 
these  attacks  to  the  concentration  of  the  blood  or  to  the  withdra'sval  of 
water  from  the  nerves  and  the  muscles. 

Other  authors  have  reported  similar  observations — von  Gassner,^ 
Leven,^  Gaillard,^  Dujardin-Beaumetz  and  Oettinger,^  Martin,^  Drey- 
fuss-Brissac,''  Macall,^  Renvers,^  Miiller,^  Gerhardt,^*^  DeBeurmann," 
Merlin, ^^  Loeb,^^  Bouveret  and  Devic,^*  Blazicek.^^ 

Bichartz  ^^  has  reported  2  cases  of  this  kind  from  my  clinic.  I 
myself  observed  a  case  not  long  ago. 

To  judge  from  the  descriptions  of  all  the  authors  named  there  can 
be  no  doubt  that  a  symptom-complex  is  observed  that  is  either  iden- 
tical with  tetany  or  at  least  very  similar  to  it.  A  number  of  the  more 
important  symptoms  of  tetany  can  usually  be  seen — for  instance.  Trous- 
seau's sign,  the  facialis  phenomenon,  an  increase  of  mechanical  irrita- 
bnit}^,  and  Erb's  increase  of  the  electric  irritability  of  the  nerves  and 
muscles.  In  some  of  the  cases  the  symptoms  were  not  looked  for ;  in 
others  again  they  were  looked  for  and  not  found. 

Among  27  cases  that  I  find  reported  in  the  literature,  16  terminated 
fatally.  Of  the  2  cases  reported  from  my  clinic,  both  died.  A  case 
that  I  observed  recently,  m.  which  there  was  a  carcinoma  of  the  stomach 
causing  stenosis  and  ectasy,  also  died.  The  occun-ence  of  attacks  simu- 
lating tetany  in  diseases  of  the  stomach  must,  therefore,  be  considered  a 
very  dangerous  complication. 

Nothing  has  so  far  been  found  postmortem  to  explain  these  attacks 
of  tetany.  In  all  cases  there  was  ectasy,  usually  of  high  degree  ;  gener- 
ally ectasy  was  caused  by  a  stenosis  of  the  pylorus  or  of  the  duodenum  ; 
most  frequently  by  an  ulcer  or  a  cicatrix  caused  by  an  ulcer.  In  sev- 
eral of  the  cases — for  instance,  in  2  of  my  own — there  was  a  carcinoma 
that  developed  from  a  scar.  Blazicek  reports  a  case  in  which  the 
ectasy  of  the  stomach  was  caused  by  compression  of  the  duodenum  from 
pressure  by  the  gall-bladder,  which  was  chronically  inflamed  and  filled 
with  concretions.  In  other  cases  again,  as  in  those  of  Bouveret  and 
Devic,  there  was  ectasy  of  the  stomach  with  hypersecretion,  so  that 
these  authors  attach  particular  importance  to  hypersecretion  as  a  possi- 
ble cause  of  the  spasms.     This  view  is  hardly  tenable,  for  we  know  that 

^  These  de  Strasbourg,  1878.  ^  Leven,  Traite  des  mal.  de  Vestomac,  1879. 

^  Gazette  des  hopitaux,  1883.  *  Union  medicale.  1884,  Nos.  15,  18. 

5  Lai2cet,  1887.  «  Gaz.  hebd.,  1885. 

''  Glasgoiv  Med.  Jour.,  1871.  ^  Berlin,  klin.   Wochenschr.,  1888. 

*  Annales  de  la  Charite,  1888,  vol.  xiii. 
'^'^  Berlin,  klin.   Wochenschr.,  1888,  No.  4. 
1^  Societe  med.  des  hopitaux  de  Paris,  March,  1889. 

^^  Loire  medicale,  1890,  jSTo.  15.  ^^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xlvi. 

1*  Bouveret  and  Devic,  '-Kecherches  cliniques  et  experimentales  sur  la  tetanie 
d'origine  gastrique, "  Revue  de  med..,  1892. 

15  Wien.  klin.  Wochenschr.,  1894,  Nos.  44,  46,  and  48. 
IS  Inaug.  Diss.,  Giessen,  1893. 
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tetanic  attacks  are  often  seen  in  cases  of  ectasy  that  are  due  to  some 
other  cause. 

No  satisfactory  explanation,  therefore,  has  so  far  been  furnished 
for  the  origin  of  tetany  in  dilatation  of  the  stomach.  Kussmaul,  as 
we  have  said,  attributes  tetany  to  the  loss  t)f  water  and  the  consequent 
desiccation  of  the  tissues,  and  sees  an  analogy  between  these  spasms 
and  the  spasms  of  cholera  Asiatica  and  nostras.  The  tissues  are 
undoubtedly  dry  in  many  of  these  cases,  as  they  are  deprived  of  much 
water.  There  is,  in  fact,  a  great  similarity  between  cholera  and  the 
disease  under  discussion  in  regard  to  this  one  point,  but  we  must  never 
forget  that  it  is  not  proved  in  cholera  that  the  spasms  are  caused  by 
desiccation  of  the  tissues,  for  we  see  muscular  spasms  in  cholera  sicca, 
and  here  there  is  no  desiccation  of  the  tissues.  Again,  a  number  of 
cases  of  tetany  have  been  observed  in  dilatation  of  the  stomach  in 
which  examination  of  the  blood  failed  to  reveal  a  reduction  of  the 
water  (see  case  1  of  Blazicek),  This  theory,  therefore,  has  been  aban- 
doned. 

Another  theory  claims  that  the  tetany  spasms  are  due  to  some  reflex 
action.  In  support  of  this  view  the  occurrence  of  tetany  in  helmin- 
thiasis is  mentioned :  I  ^  have  observed  a  case  of  this  kind.  In  the 
last  case  of  tetany  that  I  observed  (see  above)  the  attacks  followed  the 
introduction  of  the  stomach-tube.  Miiller  has  also  described  a  case  in 
which  tetany  developed  whenever  the  region  of  the  stomach  was  tapped. 
These  observations  all  speak  in  favor  of  the  reflex  theory ;  at  the  same 
time  the  theory  is  not  satisfactory,  for  it  does  not  explain  why  tetany 
is  absent  in  certain  forms  of  ectasy. 

A  third  theory  that  is  in  the  field  is  more  satisfactory ;  it  attributes 
the  spasms  to  autointoxication  from  the  intestinal  tract.  Some  authors 
speak  in  a  general  way  of  the  absorption  of  poisonous  substances  formed 
bv  the  decomposition  of  stagnating  stomach-contents.  Others  again,  as 
Bouveret  and  Devic,  claim  that  the  hypersecretion  of  the  stomach  and 
the  formation  of  peptotoxins  in  the  presence  of  free  alcohol  is  the  most 
important  factor.  This  theory  is  not  proved,  even  though  Bouveret 
and  Devic  succeeded  in  producing  spasms  resembling  tetany  in  animals 
by  the  intravenous  injection  of  an  artificial  mixture  of  albumin,  free 
hydrochloric  acid,  and  alcohol.  Besides,  the  cases  of  hypersecretion 
mentioned  above  do  not  agree  with  the  theory  of  Bouveret  and  Devic. 
It  would  lead  us  too  far  to  discuss  this  question  at  greater  length. 

Certain  disturbances  of  the  sensorium — coma,  stupor,  and  delirium 
— are  occasionally  seen  in  diseases  of  the  stomach,  not  only  in  the 
above-named  cases  of  tetany,  but  also  in  the  later  stages  of  carcinoma. 
Here,  too,  the  theory  seems  plausible  that  toxic  substances  are  absorbed. 

Asthma  dyspepticum  also  belongs  to  this  category.  This  complica- 
tion is  rare  ;  it  was  first  described  by  Henoch  ^  and  later  by  Silber- 
mann  ^  and  others.  It  is  questionable  whether  the  name  asthma  dys- 
pepticum is  happily  chosen,  for  the   symptom -complex  of  this  form  of 

^  Deutsch.  Arch.  f.  Mm.  Med..,  vol.  xii. 

^Berlin,  klin.  Wochenschr.,  1876,  No.  18.  ^Ibid.,  1882,  No.  23. 
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asthma  does  not  correspond   to  the  picture  of  nervous  asthma  in  the 
true  sense  of  the  word. 

Henoch  believes  that  the  syndrome  seen  is  the  result  of  reflex  action 
starting  from  the  stomach.  He  adduces  as  an  argument  in  favor  of 
this  supposition  the  observation  he  made  in  2  cases — namely,  that  the 
more  severe  symptoms  disappeared  when  the  patient  vomited.  The 
syndrome  of  this  complication  is  as  follows  :  The  breath  is  rapid  and 
shallow,  there  is  cyanosis,  the  pidse  is  small  and  rapid,  the  extremities 
are  cool,  the  temperature  is  subnormal,  and  there  may  be  symptoms  of 
collapse.  By  far  the  greatest  number  of  cases  of  dyspeptic  asthma 
have  been  observed  in  children. 

In  all  cases  the  breathing  was  rapid  and  dyspneic,  although  an  exam- 
ination of  the  thoracic  organs  failed  to  reveal  any  lesions.  The  region 
of  the  stomach  was  usually  distended  and  painful,  the  extremities  were 
cool,  the  face  cyanotic,  the  pulse  small  and  frequently  so  rapid  that  its 
beats  could  not  be  counted.  In  all  cases  there  was  acute  dyspepsia  as  a 
result  of  some  error  in  diet.  The  disease  never  lasted  longer  than  one 
day. 

Henoch  utilizes  Mayer-Pribram's  observations  in  dogs  to  explain 
the  occurrence  of  asthma  dyspepticum.  The  latter  experimenter  saw 
that  in  dogs  and  cats  an  increase  of  the  arterial  pressure  and  a 
slowing  of  the  pulse  occurred  if  the  stomach  was  irritated  in  different 
ways.  Henoch  believes  that  a  reflex  stimulus  starts  from  the  stomach 
and  causes  the  vasomotor  spasm  in  the  smaller  arteries.  As  \  result, 
the  extremities  feel  cool,  the  pulse  is  small  or  imperceptible,  there  is 
stasis  in  the  venous  system  and  the  right  heart,  cyanosis,  an  accumula- 
tion of  carbon  dioxid  in  the  blood,  and  consequently  dyspneic  breath- 
ing. Silbermann  accepts  this  explanation  for  some  of  the  cases,  but 
not  for  all.  He  believes  that  paralysis  of  the  heart  may  be  the  primary 
factor,  and  that  this  may  lead  to  an  engorgement  of  the  lesser  circula- 
tion and  of  the  right  heart,  followed  by  rapid  breathing  and  dyspnea. 

There  may  be  a  diversity  of  opinion,  as  I  have  already  said,  in  regard 
to  the  advisability  of  calling  this  symptom -complex  asthma.  The  con- 
dition does  not  correspond  to  cardiac  asthma,  and  is  distinguished  from 
this  disease  by  the  rapid  breathing.  It  is  well  known  that  accelera- 
tion of  the  heart-action  and  of  breathing  occurs  more  readily  in  chil- 
dren than  in  adults,  and  the  majority  of  cases  of  dyspeptic  asthma  are 
seen  in  children.  The  fluctuations  in  the  number  of  respirations  and 
the  rapidity  of  the  pulse,  as  we  know,  increase  with  the  age  of  the  pa- 
tient ;  in  adults  I  have  frequently  seen  dyspnea,  oppression,  and  terror 
as  a  result  of  diseases  of  the  stomach,  but  never  attacks  that  corre- 
sponded to  asthma  proper.  Many  of  the  cases  described  by  other 
authors  are  doubtful  in  the  same  sense.  It  is  true  that  the  breathing 
may  be  accelerated  and  the  pulse  may  be  weak  in  cases  where  there  are 
great  distention  of  the  stomach  and  pain  in  the  gastric  region,  and  that 
these  symptoms  may  frequently  recede  as  soon  as  vomiting  occurs  ;  but 
an  attack  of  this  kind  certainly  is  not  an  attack  of  asthma. 

Although  I  am  unable,  therefore,  to  concede  that  the  symptom-com- 
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plex  described  above  is  true  asthma,  and  although  it  is  exceedingly- 
doubtful  whether  the  attacks  are  due  to  reflex  action,  I  still  feel  that 
they  should  at  least  be  mentioned  in  this  place. 

In  the  preceding  paragraphs  I  have  discussed  a  number  of  disturb- 
ances of  the  nervous  system  and  of  the  circulatory  apparatus  that  are 
occasionally  seen  as  a  result  of  diseases  of  the  stomach.  There  can  be 
no  doubt  that  these  disturbances  are  in  some  way  connected  with  dis- 
turbances of  the  stomach  function.  Until  very  recently  all  authors 
were  inclined  to  attribute  these  symptoms  to  reflex  action ;  within  the 
last  few  years,  however,  the  majority  of  investigators  attribute  them 
to  autointoxication.  The  most  modern  view  is,  therefore,  that  certain 
poisonous  metabolic  products  are  developed  in  the  course  of  certain  dis- 
eases of  the  stomach  and  intestine,  and  that  they  are  absorbed  and 
cause  the  disturbances  described  above. 

It  would  lead  us  too  far  to  discuss  all  the  arguments  pro  and  contra 
this  view.  I  refer  those  of  my  readers  who  are  particularly  interested 
in  this  question  to  a  monograph  by  Albu,^  in  which  all  the  investiga- 
tions in  this  field  are  collected.  However  fascinating  and  j^robable  the 
theory  is  that  certain  nervous  symptoms  that  are  seen  in  the  course  of 
stomach-diseases,  particularly  headache,  vertigo,  coma,  spasms,  etc.,  are 
due  to  an  autointoxication,  we  must  not  forget  that  no  positive  proof 
for  this  assertion  has  so  far  been  furnished.  ]S"either  chemical  exami- 
nations nor  animal  experiments  have  demonstrated  the  truth  of  this 
hypothesis.  Even  the  experiments  of  Bouveret  and  Devic  in  the  case 
of  tetany  can  hardly  be  considered  altogether  valid  and  free  from 
objection. 

From  a  clinical  point  of  view  this  autointoxication  theory  is  a  very 
probable  one,  for  we  frequently  see  a  series  of  nervous  symptoms  fol- 
lowing acute  dyspepsia  that  is  caused  by  the  ingestion  of  improper  or 
decomposed  food.  In  chronic  dyspepsia  the  matter  is  somewhat  diifer- 
ent ;  here  the  nervous  symptoms  are  irregular  ;  and  they  appear  at 
different  times  of  the  day  with  different  severity.  Some  appear  when 
the  stomach  is  full,  others  when  the  stomach  is  empty,  so  that  we  can- 
not deny  the  possibility  of  a  reflex  origin.  For  some  symptoms  auto- 
intoxication is  undoubtedly  the  best  explanation,  even  though  a  positive 
proof  for  this  assumption  is  still  forthcoming.  We  are  not  justified, 
therefore,  as  many  authors  seem  to  think,  in  attributing  all  nervous 
symptoms  that  are  seen  in  the  course  of  diseases  of  the  stomach  to  the 
action  of  poisons — to  autointoxication. 

THE  URINE  IN  DISEASES  OF  THE  STOMACH. 

The  urine  has  been  investigated  by  many  clinicians  in  pathologic 
conditions  of  the  stomach,  and  a  great  deal  of  interesting  information 
has  been  obtained ;  nothing,  however,  of  practical  value  has  so  far  been 
discovered.  It  may  be  interesting,  at  the  same  time,  to  mention  briefly 
the  most  important  points. 

'  Albu,  Ueber  die  Autointoxieationen  des  Intestinaltr actus,  Berlin,  1895. 


168  EXAMINATION. 

In  regard  to  the  quantity,  we  find  no  abnormalities  in  stomach- 
diseases,  provided  that  the  ingestion  of  food,  the  gastric  digestion,  and 
absorption  are  approximately  normal.  The  same  applies  to  the  specific 
gravity  of  the  urine.  If  the  amount  of  food  taken,  however,  is  insuf- 
ficient, or  if  there  is  much  vomiting,  or,  again,  if  the  motor  power  of 
the  stomach  is  reduced,  the  quantity  of  urine  excreted  decreases.  This 
is  seen  particularly  in  cases  of  ectasy  of  the  stomach  of  high  degree, 
sometimes  only  400  or  500  c.c.  being  excreted.  Such  a  reduction  is, 
of  course,  very  significant,  and  an  increase  of  the  flow  of  urine  under 
these  conditions  must  be  considered  a  good  prognostic  sign. 

In  regard  to  the  reaction  of  the  urine  we  know  that  it  is  imiform,  as 
in  the  case  of  the  other  secretions  and  excretions,  but  that  it  depends 
to  a  certain  degree  on  the  secretory  activity  of  the  stomach.  Bence 
Jones  ^  in  1819  first  called  attention  to  the  fact  that  the  acidity  of  the 
urine  is  reduced  after  eating,  that  the  urine  gradually  becomes  neutral 
or  even  alkaline  (three  hours  after  breakfast,  five  to  six  hours  after 
dinner),  and  finally  becomes  acid  again.  Bence  Jones  explains  this 
phenomenon  by  assuming  that  a  certain  amount  of  acid  is  withdrawn 
from  the  blood  when  hydrochloric  acid  is  secreted  in  the  stomach. 
Roberts,^  on  the  other  hand,  explains  the  phenomenon  by  assuming  that 
a  certain  quantity  of  alkali  is  ingested  with  the  food  and  enters  the 
blood. 

Bence  Jones's  view  was  corroborated  and  amplified  by  later  observa- 
tions and  experiments  by  Quincke,^  Stein,^  Maly,^  and  Gorges,^  and 
further  by  experiments  carried  on  in  my  clinic  by  Sticker  and  Hiibner.'' 
In  order  to  determine  the  relationship  between  the  gastric  secretion  and 
the  reaction  of  the  urine,  Sticker  and  Hiibner  performed  some  experi- 
ments in  cases  of  inanition,  and  found  that  no  change  in  the  reaction 
of  the  urine  occurred  at  that  period  of  the  day  in  which,  during  the 
normal  ingestion  and  digestion  of  food,  the  absolute  acidity  of  the 
urine  was  apt  to  fluctuate.  It  was  also  seen  that  the  acidity  of  the 
urine  was  not  reduced  if  accumulation  of  hydrochloric  acid  did  not 
follow  the  ingestion  of  food  into  the  stomach.  From  these  experiments 
the  conclusion  can  be  drawn  that  in  those  cases,  where  the  acidity  of 
the  urine  is  not  reduced  after  a  meal  (provided,  of  course,  that  some 
other  extraneous  cause  cannot  be  made  responsible),  there  is  a  decrease 
or  a  complete  cessation  of  hydrochloric  acid  secretion ;  in  fact,  the 
degree  of  reduction  of  urinary  acidity  is  to  a  certain  extent  an  indicator 
of  the  amount  of  acid  produced  in  the  stomach  during  the  period  of 
digestion. 

As  the  midday  meal  is  usually  the  largest  meal  of  the  day,  the 

1  Philosophical  Trans.,  1819,  p.  235. 

2  A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  1872,  second  edition,  p.  48. 

'^  Correspondenzbl.  f.  Schweizer  Aerzte,  1874;  Zeitschr.  f.  klin.  Med.,  1884,  vol.  vii., 
supplement. 

*  Jahresb.  d.  Thierchemie,  vol.  iv.,  p.  241,  and  Arch.  f.  klin.  Med.,  1876,  vol.  xviii. 

5  LieTbig's  Annalen,  vol.  clxxiii.,  p.  227  ;  Hermann's  Handbuch  d.  Physiol.,  1881, 
vol.  v.,  pt.  ii. 

^  Arch.f.  exper.  Pathol.,  vol.  xi.  '  Zeitschr.  f   klin.  Med.,  vol.  xii. 
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acidity  of  the  uriuc  is  decreased  principally  in  the  late  hours  of  the 
afternoon  ;  after  sup[)er  the  decrease  in  its  acidity  is  not  so  apparent. 

Sticker  and  Hiibner's  discovery  that  the  Huctuation  in  the  acidity 
of  the  urine  is  not  seen  in  inanition  is  readily  explained  from  the 
physiologic  relation  that  is  known  to  exist  between  the  secretion  of  acid 
into  the  stomach  and  the  reaction  of  the  urine.  It  will  also  be  readily 
understood  why  the  reduction  of  urinary  acidity  is  not  seen  in  carci- 
noma, where  there  is  no  secretion  of  hydrochloric  acid  in  the  stomach ; 
why  abundant  vomiting  of  stomach-contents  containing  much  hydro- 
chloric acid  reduces  the  acidity  of  the  urine  for  many  hours ;  and  why, 
finally,  the  reduction  in  the  acidity  of  the  urine  is  proportionate  to  the 
production  of  gastric  juice  and  decreases  as  the  hydrochloric  acid  secre- 
tion increases. 

The  Chlorids. — The  amount  of  chlorids  present  in  the  urine  is 
primarily  dependent  on  the  amount  of  food  ingested.  In  severe  dis- 
eases of  the  stomach  in  which  little  food  is  eaten,  particularly  in  ectasy 
of  high  degree  following  stenosis  of  the  pylorus,  the  amount  of  chlorid 
of  sodium  excreted  is  very  much  reduced.  If  in  a  case  of  this  kind 
the  chlorin  increases  in  the  urine,  this  is  a  good  prognostic  sign ;  it 
demonstrates  far  better  than  increased  diuresis  that  food  is  again  being 
assimilated  (von  Noorden).'  Under  certain  conditions  the  excretion  of 
a  small  amount  of  chlorid  of  sodium  in  the  urine  may  be  utilized  in 
combination  with  nitrogen  determinations  to  find  whether  dilatation 
is  complicated  by  carcinoma  or  not.  If  in  an  emaciated  sufferer  from 
some  stomach-disease  very  little  sodium  chlorid  and  very  little  nitrogen 
are  excreted  pro  die,  this  indicates  simple  inanition ;  if,  on  the  other 
hand,  there  is  very  little  sodium  chlorid  excretion  and  comparatively 
much  nitrogen  excretion,  this  demonstrates  that  there  is  a  morbid 
increase  in  the  metabolism  of  organic  albumin  that  contains  little 
sodium  chlorid ;  this  is  never  seen  in  simple  inanition,  but  is  frequently 
observed  in  carcinomatous  cachexia  (von  Noorden).  [The  same  observa- 
tion applies  in  the  cachexia  of  late  syphilis. — Ed.] 

Rosenthal^  states  that  in  certain  forms  of  hyperacidity  that  are 
caused  by  mental  overexertion,  by  violent  emotional  disturbances,  or  by 
migraine  (frequently  complicated  with  cardialgia  and  vomiting)  there  is 
a  considerable  decrease  in  the  excretion  of  the  chlorids  of  the  urine 
and,  at  the  same  time,  an  increase  of  the  earthy  phosphates.  Gluzin- 
ski  and  Jaworski,''  in  1884,  saw  complete  disappearance  or  a  great  re- 
duction of  the  chlorids  and  of  the  acid  reaction  of  the  urine  in  cases 
of  dilatation  of  the  stomach  with  continuous  hypersecretion  of  acid 
gastric  juice.  The  experiments  of  Sticker  *  demonstrate  that  an  abun- 
dant secretion  of  hydrochloric  acid  causes  a  decrease  of  the  chlorids  in 
the  urine,  provided  that  the  conditions  are  favorable  for  its  retention  in 
the  stomach  or  its  excretion  from  the  organism.     Gluzinski^  arrived  at 

1  Lehrbuch  d.  Pathologie  des  Stojfwechsels,  Berlin,  1893. 

2  Berlin,  klin.   Wochenschr.,  1887,  No.  28. 

^  Sitzungsprotokoll  d.  IV.  Cong.  d.  poln.  Naturforscher  und  Aerzie,  June  2,  1884, 
Posen. 

*  Berlin,  klin.   Wochenschr.,  1887,  No.  41.  ^  /^^^.^  i887.  No.  52. 
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analogous  results,  and  found  that  a  decrease  in  the  chlorids  of  the 
urine  in  stomach-diseases  is  seen — (a)  if  too  small  a  quantity  of  chlorids 
is  introduced  (inanition,  frequent  vomiting  immediately  after  eating) ; 
(h)  if  the  introduction  of  chlorids  is  sufficient,  but  their  absorption  is 
interfered  with — as,  for  instance,  in  ectasy  of  the  stomach  of  high 
degree  caused  by  carcinomatous  stenosis  of  the  pylorus ;  (c)  if  there  is 
an  excessive  secretion  of  gastric  juice,  but  only  then  in  these  cases  if 
the  excess  of  secreted  hydrochloric  acid  is  expelled  by  vomiting  or  by 
frequent  aspiration,  or  if  the  gastric  mucosa  is  not  able  to  reabsorb  it. 
The  latter  condition  is  seen  in  ectasies  of  high  degree  that  are  genuine 
or  are  caused  by  scar  tissue.  Gluzinski  expresses  the  opinion  that  in 
cases  of  ectasy  of  the  stomach  of  high  degree  a  decrease  or  a  disappear- 
ance of  the  chlorids  in  the  urine  is  an  argument  in  favor  of  a  benign 
process  combined  with  excessive  secretion  of  hydrochloric  acid,  and  that 
it  does  not  indicate  the  presence  of  a  neoplasm. 

Stroh  ^  repeated  some  of  these  experiments  in  my  clinic  and  was 
unable  to  corroborate  the  last  statement.  The  absolute  values  for 
chlorin  in  the  urine  can  probably  not  be  utilized  for  differential 
diagnosis  because  the  absorption  of  food  is  interfered  with  in  every 
case  of  stenosis  of  the  pylorus,  and  this  alone  may  lead  to  a  decreased 
excretion  of  chlorin.  F.  Miiller,^  indeed,  found  a  considerable  de- 
crease in  the  excretion  of  chlorids  in  all  the  cases  of  ca^'cinoma  that 
he  examined.  Laudenheimer  ^  analyzed  the  amount  of  chlorin  intro- 
duced with  the  food  and  found  that  in  the  case  of  carcinoma  no  typical 
aberration  from  the  normal  proportion  between  excreted  and  ingested 
chlorin  existed. 

The  Phosphates, — The  excretion  of  phosphates  has  not  been  suffi- 
ciently investigated  in  diseases  of  the  stomach,  at  least  not  to  the  extent 
of  determining  the  phosphates  ingested  and  the  phosphates  in  the  com- 
bined excretion  of  the  urine  and  the  feces.  According  to  Robiu,^  the 
amount  of  phosphates  excreted  is  increased  in  hyperchlorhydria.  F. 
Miiller^  found  an  increased  excretion  of  PgOj  in  carcinoma — not,  how- 
ever, in  all  cases. 

The  Sulphates. — In  pathologic  cases  the  conjugate  sulphates  (ether- 
eal sulphates)  are  of  more  interest  than  the  preformed  sulphates.  The 
excretion  of  total  sulphates  runs  parallel  to  the  anabolism  of  albumin. 

We  know  that  the  hydrochloric  acid  of  the  stomach  is  a  bacterial 
poison,  although  not  an  absolute  germicide ;  a  decrease  of  the  hydro- 
chloric acid  in  the  stomach  will  favor  the  development  of  bacteria. 
Von  Noorden,^  in  opposition  to  Kast^,  and  Wasbutzki,*  who  found  the 
excretion  of  conjugate  sulphates  increased  in  hydrochloric  acid  deficiency, 
found  an  increase  of  the  ethereal  sulphates  only  five  times  in  11  cases 
in  which  the  secretion  of  hydrochloric  acid  was  almost  nil.  He  per- 
formed 46  determinations  in  all.     Only  in  a  small  proportion  of  cases 

^  Inaug.  Diss.,  Giessen,  1888.  ^  Zeitschr.  f.  klin.  Med.,  vol.  xvi.,  p.  496. 

'  Ibid.,  vol.  xxi.,  p.  513.  *  S.  Lyon,  L'nnalyse  du  sue  gastrique. 

^  Zeitschr.  f.  klin.  Med.,  vol.  xvi.  ^Hamburger  Festschrift,  1889. 

''  Arch.  f.  exper.  Pathol,  u.  Pharm.,  1889,  vol.  xxvi.,  133.  **  Loc.  cit. 
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was  the  excretion  of  ethereal  sulphates  greater  than  in  healthy  subjects, 
showing  that  the  putrefaction  of  albumin  in  the  intestine  was  not 
increased  above  normal ;  in  fact,  in  tlie  majority  of  his  cases  the  values 
found  were  below  the  normal  average  ;  Boas  *  found  the  same  in  a  case 
of  stenosis  of  the  duodenum  in  which  there  was  permanent  absence  of 
hydrochloric  acid.  On  the  other  hand,  Mester^  has  shown  that  the 
ethereal  sulphates  may  be  very  much  increased  if  substances  that  are 
already  in  process  of  putrefaction  enter  a  stomach  that  contains  no 
hydrochloric  acid.  The  absence  of  hydrochloric  acid  in  the  stomach 
per  se  exercises  no  influence  on  the  ordinary  putrefactive  processes  in 
the  intestine. 

[The  suggestion  of  Simon,  that  indicauuria  was  to  some  extent 
dependent  upon  hypochlorhydria  for  its  production,  is  now  generally 
rejected. 

Allen  Jones  ^  has  shown  that  it  is  usually  present  in  gastric  ulcer 
hyperchlorhydria — that  it  is  very  often  absent  in  cases  where  the  secre- 
tion of  hydrochloric  acid  is  greatly  reduced  or  absent.  As  indicauuria 
has  been  shown  to  depend  upon  the  putrefaction  of  albuminous  sub- 
stances in  the  intestine,  it  is  natural  to  question  the  stomach  digestion 
for  some  contributing  causative  influence.  When  the  intestinal  digestion 
is  deficient,  recent  work  makes  it  wholly  probable  that  the  depression 
of  gastric  juice  may  favor  putrefaction.  However  this  may  be,  in  the 
light  of  our  present  knowledge  the  question  is  of  no  practical  import- 
ance.— Ed.] 

Nitrogen. — It  is  self-evident  that  serious  diseases  of  the  stomach 
that  lead  to  malnutrition  also  cause  a  loss  of  body  proteid.  The  same 
is  seen  in  healthy  subjects  that  are  in  a  state  of  subnutrition. 

Von  Xoorden's  *  communications  on  general  metabolism,  or,  better, 
on  the  katabolism  of  proteid  in  acute  diseases  of  the  stomach,  are  the 
only  data  we  possess.  Von  Xoorden  reports  a  case  of  gastro-enteritis 
^vith  vomiting  and  diarrhea  in  which  the  lo^s  of  nutritive  material  was 
greater  than  it  would  have  been  in  simple  inanition.  At  the  same  time 
other  factors  injured  the  body-albumin — probably  toxins  that  were 
absorbed  from  the  intestine.  In  chronic  diseases  of  the  stomach  proto- 
plasmic poisons  may  also  be  absorbed  and  lead  to  the  decomposition  of 
proteid.  Von  Noorden  has  performed  metabolic  examinations  in  gas- 
tric ulcer,  in  chronic  catarrh  of  the  stomach,  in  gastrectasy  ^rith  hyper- 
secretion, but  failed  to  find  any  abnormal  increase  of  proteid  katabol- 
ism. Von  Xoorden,  therefore,  believes  no  other  factor  than  malnu- 
trition is  active  in  the  majority  of  cases  of  chronic  stomach  trouble. 
F.  Miiller,^  on  the  other  hand,  has  performed  a  number  of  exact  determi- 
nations in  cases  of  carcinoma,  and  has  found  that  in  the  majority  of 
instances  the  katabolism  of  the  body-proteid  M^as  greater  than  would 
correspond  to  simple  malnutrition.  He  showed  that  the  amount  of 
nitrogen    excreted  was   always  greater   than  the  amount  of  nitrogen 

^  Deixisch.  med.   Wochenschr.,  1891,  No.  28.  ^  Zeitschr.f.  klin.  Med.,  vol.  xxiv. 

^  New  York  Med.  Jour.,  April  20,  1900.  *  Zeitschr.f.  klin.  Med.,  vol.  xvli. 

*  Ibid.,  vol.  vi. 
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ingested,  even  if  abundant  food  was  given.  Klemperer/  Gartig,  and 
von  Noorden^  later  corroborated  these  discoveries  of  Miiller,  and 
showed  that  his  experiments  on  the  increased  katabolism  of  proteid 
were  correct. 

It  was  found,  however,  that  the  katabolism  of  proteid  is  not  in- 
creased in  every  case  of  carcinoma.  Miiller,  from  the  fact  that  small 
carcinomata  (even  if  they  are  situated  in  some  location  where  they  do 
not  interfere  with  the  functions  of  the  body)  are  still  able  to  damage 
the  nutrition  of  the  whole  organism,  draws  the  conclusion  that  certain 
metabolic  products  are  formed  in  these  carcinomata  that  are  toxic. 
No  one  has,  however,  so  far  succeeded  in  isolating  or  identifying  these 
toxic  products  of  cancer. 

Ferments. — Normally,  pepsin  and  rennet  are  found  in  the  urine.  No 
diagnostic  significance  attaches  to  the  presence  of  pepsin.  Leo,^  Stadel- 
manu,^  and  others  have  shown  that  in  carcinoma  of  the  stomach  the  pep- 
sin excreted  in  the  urine  is  reduced  or  absent ;  but  such  a  reduction  in 
the  pepsin  excretion  has  also  been  seen  in  other  diseases.  All  the  investiga- 
tions published  so  far  are  insufficient  to  allow  us  to  draw  any  diagnostic 
conclusions  from  the  amount  of  pepsin  excreted  in  the  urine.  The  same 
applies  to  rennet.  Even  in  the  same  individual  the  amount  of  this  fer- 
ment excreted  may  fluctuate  within  wide  boundaries  (Boas). 

Albumin. — Small  quantities  of  albumin  are  found  m  the  urine  in 
the  later  stages  of  severe  diseases  of  the  stomach.  The  presence  of 
albumin  is  of  no  pathognomonic  significance.  Von  Noorden^  found 
considerable  quantities  of  albumin  in  the  urine  after  violent  attacks  of 
gastric  pain  in  nicer  and  after  severe  gastric  hemorrhages.  Miiller  ^  has 
collected  the  histories  of  all  the  cancers  of  different  organs  that  occurred 
in  the  Wiirzburg  Clinic,  and  found  that  in  35  per  cent,  there  was  albu- 
minuria of  a  transitory  character.  He  found  the  same  in  72  per  cent, 
of  the  cases  in  the  second  medical  clinic  in  Berlin. 

Peptones  and  Albumoses. — Some  investigators,  for  instance,  von 
Noorden,^  deny  the  occurrence  of  true  peptone  in  the  urine ;  others, 
again,  claim  to  find  it.  The  reason  for  this  diversity  of  opinion  is  that 
the  views  in  regard  to  the  exact  chemical  identity  of  peptones  and 
albumoses  are  so  much  at  variance.  I  cannot  discuss  the  purely  physi- 
ologic question  as  to  what  constitutes  true  peptone.  I  refer  for  this 
question  to  von  Noorden  and  to  a  dissertation  by  Robitschek.^  From 
a  clinical  point  of  view  it  is  important  to  know  that  in  certain  diseases 
proteid  substances  are  found  in  the  urine  that  do  not  give  the  nitric  acid 
nor  the  acetic  acid  ferrocyauid  test,  but  do  give  the  biuret  reaction.  In 
the  normal  urine  we  know,  on  the  other  hand,  that  these  proteid  bodies 
are  never  seen.  It  is  of  subordinate  importance  whether  or  not  they 
are  to  be  considered  more  or  less  pure  peptones. 

^  Berlin,  klin.  Wochenschr. ,  1889,  ISTo.  40,  and  Annales  de  la  Charite,  vol.  xvi. 

2  Gartia;,  Liaug.  Diss.,   Berlin,  1890.  ^  ;-//.  Cong.f.  innere  Med.,  1888,  p.  364. 

i  Zeitschr.f.  Biol.,  1889,  xxv.,  208. 

^  Lehrbuchder  Pnthologie  des  Stofficechsels,  Berlin,  1893. 

^Zeitschr.f.  klin.  Med.,  vol.  xvi.  ^  Loc.  cit,  p.  256. 

8  Zeitschr.f.  klin.  Med.,  vol.  xxiv. 
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The  excretion  of  this  form  of  proteid  is  called  enterogenous  pepto- 
nuria by  von  Jaksch.'  Mcixncr  -  found  it  in  12  cases  of  carcinoma  of 
the  stomach.  Robitschek,  on  the  other  hand,  found  it  only  twice 
among  7  cases  ;  he  also  found  it  in  gastric  ulcer.  Pacanowski  •'  em- 
ployed Hofmeister's  ^  method  for  demonstrating  the  presence  of  peptone 
in  the  urine,  and  found  jK'ptonuria  in  carcinoma  of  different  organs,  not 
of  the  stomach  alone.  No  definite  diagnostic  conclusions  can  be  drawn 
from  the  occurrence  of  peptonuria. 

Acetone  and  Diacetic  Acid. — Kaulich  *  was  the  first  to  call  attention 
to  the  appearance  of  acetone  in  the  urine  in  diseases  of  the  stomach  and 
intestine.  Cantani  ^  corroborated  his  discov^  ery.  Von  Jaksch  ''  has 
also  performed  some  very  thorough  investigations  in  regard  to  the 
excretion  of  acetone  and  diacetic  acid.  Lorenz*  has  published  some 
exhaustive  work  on  the  relationship  between  acetonuria  and  digestive 
disorders.  According  to  these  authors,  acetonuria  occurs  regularly  in 
digestive  disorders  of  various  kinds.  Loreuz  does  not  believe  that  di- 
aceturia  and  acetonuria  can  be  separated.  In  the  greater  number  of 
severe  digestive  disturbances  a  combination  of  acetonuria  and  diaceturia 
is  usually  seen,  or  the  excretion  of  these  two  substances  may  alternate. 
According  to  our  present  knowledge,  the  appearance  of  acetonuria  and 
its  congeners  does  not  justify  us  in  drawing  any  other  conclusion  than 
that  proteid  katabolism  is  increased.  The  same  applies  to  the  occa- 
sional appearance  of  indican  and  indigo-red  in  the  urine. 

[Acetonuria  is  coming  to  be  regarded  as  the  result  of  disturbance 
of  the  digestion  or  metabolism  of  the  fats  rather  than  of  the  proteids 
and  carbohydrates.  Waldvogel  ^  administered  to  fasting  persons  a  diet 
of  pure  proteids  and  carbohydrates,  but  in  neither  case  did  acetone 
appear  in  the  urine.  When,  however,  fats  were  fed  to  starving  people, 
acetonuria  developed.  As  this  result  did  not  follow  the  subcutaneous 
administration  of  fats,  it  is  believed  that  this  acetonuria  was  dependent 
upon  some  alterations  set  up  in  the  gastro-intestinal  tract.  He  also 
confirms  the  general  belief  that  eating  of  carbohydrates  in  some  meas- 
ure inhibits  the  development  of  acetone.  It  is  known  that  acetone 
may  be  chemically  produced  from  fats,  but  attempts  to  obtain  it  from 
proteids  have  been  unsuccessful,  although  Blumenthal  and  Neuberg^" 
have  obtained  it  from  gelatin,  which  suggests  that  it  is  possible  to  obtain 
similar  results  from  proteid  substances. — Ed.] 

THE  BLOOD  IN  DISEASES  OF  THE  STOMACH. 

The  blood  has  been  examined  in  all  directions  in  diseases  of  the 
stomach,  but  so  far  no  results  that  are  diagnostically  valuable  have  been 
•obtained.     Many  investigators  hoped  to  be  able  to  discover  some  points 

"^  Zeitschr.  f.  Mm.  Med.,  vol.  vi.,  viii.,  and  Zeitschr.f.  phy-nol.  Chemie,  vol.  vi. 
"^  Zeitschr.f.  klin.  Med.,  vol.  viii.  ^  Ibid.,  vol.  ix..  p.  428. 

*  Zeitschr.f .  phy.siol.  Chemie,  vol.  iv.         ^  Prager  Vierteljahrsschr.,  1857,  vol.   xiv. 
6  Abstract  from  Schmidt's  Jahrb.,  1865,  127,  167. 
''Zeitschr.f.  klin.  Med.,  vol.  viii.  ^Ibid.,  vol.  xix. 

^  Centralbl.  f.  innere  Med.,  July  15,  1899. 
^^  Deutsch.  med.  Woche?ischr.,  vol.  xxvii.,  p.  6. 
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that  would  be  of  value  in  the  differential  diagnosis  between  malignant 
diseases  of  the  stomach,  carcinoma,  etc.,  on  the  one  hand,  and  benign 
disease  on  the  other.  This  expectation  has  so  far  not  been  fulfilled. 
Strasser^  has  performed  some  very  careful  investigations  in  regard  to 
the  number  of  red  blood-corpuscles,  the  quantity  of  albumin  of  the 
total  blood  and  of  the  serum,  the  specific  gravity  of  the  blood,  etc., 
and  has  found  that  all  these  factors  are  subnormal  in  carcinoma,  and 
that  the  impoverishment  of  the  blood  in  the  above  sense  increases  pro- 
gressively with  the  development  of  the  disease.  In  the  cachectic  stage 
the  number  of  red  blood-corpuscles,  the  amount  of  proteid,  and  the 
specific  gravity  of  the  blood  were  all  considerably  diminished,  whereas 
in  the  beginning  of  these  diseases  these  abnormalities  were  not  so  pro- 
nounced. Strasser  also  found  an  increase  of  the  white  blood-corpuscles 
in  the  majority  of  cases.  His  findings  agree  ^^-ith  other  statements 
that  were  made  before  his  work  was  published.  He  also  showed  that  in 
carcinoma  all  forms  of  poikilocytes  appeared,  whereas  in  tuberculosis 
the  form  of  the  red  blood-corpuscles  was  not  changed.  Xone  of  these 
differences,  however,  are  characteristic,  nor  can  they  be  utilized  in  mak- 
ing a  differential  diagnosis. 

Analogous  changes  have  been  found  in  other  diseases  of  the  stom- 
ach ;  even  in  the  case  of  the  same  disease  the  reports  of  different 
authors  are  conflicting.  Leichtenstern,-  for  instance,  found  a  reduction 
of  the  hemoglobin  in  3  cases  of  ulcer.  Oppenheim,^  on  the  other 
hand,  did  not  succeed  in  demonstrating  such  a  reduction  in  12  cases, 
and  Reinert  ^  finally  failed  to  find  either  a  reduction  of  hemoglobin  or 
a  reduction  in  the  number  of  red  blood-corpuscles.  Osterpey  ^  is  un- 
doubtedlv  right  when  he  says  that  neither  normal  nor  abnormal 
blood-pictures  are  characteristic  for  ulcer  of  the  stomach.  The  blood- 
picture,  as  has  been  shown  in  carcinoma,  depends  on  two  factors — the 
age  of  the  ulcer  and  the  general  condition  of  the  patient ;  thus  it  will 
be  different  if  the  ulcer  is  recent  and  the  patient  robust,  than  if  the 
tdcer  is  an  old  one  and  the  subject  anemic  as  the  result  of  violent  gas- 
tric hemorrhages. 

Xo  clues  for  a  differential  diagnosis  between  diseases  of  the  stomach 
can,  therefore,  be  obtained  from  the  examination  of  the  blood,  and  the 
number  of  red  and  white  blood-corpuscles  and  the  percentage  of  hemo- 
globin give  us  no  information  whatever. 

The  determination  of  the  specific  gravity  of  the  blood,  according  to 
Schmaltz,''  can  hardly  be  utilized  for  diagnostic  purposes,  even  though 
different  authors  claim  that  m  carcinoma  of  the  stomach  the  specific 
gravity  of  the  blood  is  considerably  reduced.  In  cases  of  anemia  the 
same  reduction  has  been  seen  ;  the  fact  that  in  benign  diseases  of  the 
stomach,  in  which  general  nutrition  is  not  impaired,  the  specific  gravity 

^  Zeiischr.f.  klin.  Med.,  Tol.  xxiv. 

2  Leichtenstern.  Uyiter.mchungen  uher  den  Hamoqlobingehalt  im  gesunden  und 
Tiranken  Zws^'ano'e.  Leipsic.  1878."^  ^  Deutsch.  vied'.  Wochenschr.,  1889,  ISTos.  42-44. 

*Eeinert.  Die  Zahlung  der  rothen  Bbdkbrperchen  und  deren  Bedeidung  fur  Diag- 
nose und  Therapie.  Leipsic,  1891.  '=  Berlin.  Min.   Woehenschr..   1892.  Nos.  12,  13. 

^Deuiseh.  Arch.  f.  klin.  Med.,  vol.  xvii.,  a.nd  Deutsch.  rued.   Woehenschr.,  1891. 
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is  normal  cannot  l)e  utilized  in  the  differential  diagnosis.  The  reduc- 
tion in  the  specific  gravity  runs  pardllcl  with  the  reduction  in  the  gen- 
eral nutrition  of  the  patient. 

The  Alkalescence  of  the  Blood. — The  investigations  of 
Sticker  and  Hiibuer/  von  X(X)rdeu,-  and  others  have  shown  that  nor- 
mally the  alkiilescence  of  the  blood  is  increased  at  the  height  of  gastric 
digestion — that  is,  at  the  time  when  the  secretion  of  hydrochloric  acid 
is  abundant.  It  was  to  be  expected,  therefore,  that  considerable  differ- 
ences in  the  alkalinity  of  the  blood  would  be  found  in  cases  of  hyper- 
acidity or  of  anacidity  of  the  stomach.  Von  Xoorden^  has  inves- 
tigated this  subject  and  has  found  that  the  differences  in  the  blood 
alkalinity  are  so  small  that  they  can  be  explained  by  technical  errors. 
At  the  same  time  we  believe  that  this  is  a  prolific  field  for  investigation, 
and  that  it  will  be  worth  while  to  continue  investigations  in  this  direc- 
tion, particularly  as  so  little  has  been  done  on  this  subject. 

The  number  and  the  appearance  of  the  white  blood-corpuscles  have 
been  studied  at  the  height  of  digestion,  and  some  authors  have 
attempted  to  utilize  certain  differences  for  diagnostic  purposes.  We 
know  that  at  the  height  of  the  digestion  of  albuminous  food  there  is  a 
transitory  leukocytosis.  Pohl  *  was  the  first  to  investigate  this  so-called 
digestion  leukocytosis,  and  to  determine  that  it  appears  after  the  intro- 
duction of  proteid  food.  It  is  dependent  on  the  amount  of  albumin 
and  albuminoid  material  ingested  ;  the  carbohydrates,  fats,  salts,  water, 
and  the  non-proteid  constituents  of  the  food  do  not  produce  leukocy- 
tosis. Pohl's  investigations  have  also  showTi  that  at  the  same  time  an 
increased  emigration  of  lymph-cells  occurs  fi-om  the  mucous  liniag  of 
the  intestine  into  the  venous  blood. 

Schneyer^  has  studied  this  digestion  leukocvtosis  iu  30  cases  of 
carcinoma  and  ulcer.  He  found  that  iu  all  his  cases  of  carcinoma  (18) 
digestion  leukocytosis  "was  absent,  whereas  in  ulcer  cases,  with  the 
exception  of  1  case,  which  was  marantic,  it  was  present.  Hartung  ^ 
repeated  these  experiments  and  arrived  at  the  same  conclusions.  Diges- 
tion leukocvtosis  is  even  absent  in  cases  of  carcinoma  if  nuclein,  which 
Horbaczewski '  has  given  in  the  place  of  the  corresponding  amount 
of  food,  is  administered,  and  we  know  that  nuclein  is  capable  of  pro- 
ducing an  artificial  leukocytosis  within  a  few  hours.  Schneyer  attri- 
butes the  absence  of  digestion  leukocytosis  in  carcinoma  to  disturbances 
of  the  resorptive  powers,  of  the  j)eptonization  of  the  albumin,  and  of 
the  lymphatic  apparatus.      He  believes   that  the   absence  of  digestion 

1  Sticker  and  Hiibner.  Zeitschr.  f.  klin.  Med.,  vol.  xii.,  p.  136;  also  Sticker,  "Ver- 
handl.  des  allg.  arztl.  Yereines  zu  Koln,''  Deidsch.  med.   Wochenschr.,  1888. 

^  Von  Xoorden,  Arch.  f.  exper.  Pathol,  ii.  Pharm..,  1888,  vol.  xxii.,  p.  325. 

^  Ibid.,  Lehrbuch  der  Pathologie  des  Stoffwechsels.,  1893.  p.  246. 

*Polil,  -'Ueber  Resorption  und  Assimilation  der  NahrstoflFe, "  .4rcA.  /.  exper. 
Pathol,  u.  Pharm..  vol.  xxv. 

^  Schnever,  ' '  Das  Yerhalten  der  Verdauungsleukocytose  bei  Ulcus  rotundum  und 
Carcinoma  ventriculi,''  Internat.  klin.  Rundschau,  1894,  vol.  viii.,  No.  39,  and  Zeitschr. 
f.  klin.  Med.,  vol.  xxvii..  Xos.  5.  6. 

6  Wien.  klin.   Wochenschr.,  1895,  Nos.  40,  41. 

''Allg.  Wien.  med.  Zeit.,  1892,  No.  32. 
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leukocytosis  does  not  necessarily  indicate  the  presence  of  a  carcinoma, 
but  that,  on  the  other  hand,  the  presence  of  digestion  leukocytosis  cer- 
tainly does  militate  against  the  diagnosis  of  carcinoma. 

These  conclusions  of  Schneyer  cannot,  however,  be  adopted  without 
reserve,  for  we  know  that  there  are  patients  with  carcinoma  that  enjoy 
a  good  appetite  and  eat  meat.  This,  of  course,  applies  only  to  the 
earlier  stages,  where  the  motor  powers  of  the  stomach  are  stiU  intact,  so 
that  the  intestine  vicariously  performs  the  peptic  functions  of  the 
stomach.  It  has  also  been  seen  that  many  cases  of  carcinoma  regain 
their  appetite  and  their  strength  after  gastro-enterostomy,  and  we  can 
hardly  expect  that  in  cases  of  this  character  digestion  leukocytosis  will 
be  absent,  provided  they  eat  albuminous  food.  The  cause  for  the 
absence  of  digestion  leukocytosis  is  the  fact  that  carcinomatous  cases 
usually  dislike  albuminous  food  because  they  cannot  absorb  it.  This  is 
more  or  less  theoretic,  however,  and  we  must  await  the  results  of  exact 
experimentation  in  this  direction. 

It  is  natural,  of  course,  that  digestion  leukocytosis  should  be  absent 
in  later  stages  of  carcinoma  when  the  appetite  is  greatly  reduced  and 
there  is  a  pronounced  dislike  for  meat.  For  this  reason  the  symptom 
we  are  discussing  is  probably  without  value  in  differential  diagnosis,  as 
the  carcinoma  itself  is  not  responsible  for  the  absence  of  digestion  leu- 
kocytosis. 

The  expectation  of  finding  valuable  clues  for  the  differential  diag- 
nosis of  diseases  of  the  stomach  in  the  blood  has  not  been  fulfilled, 
and,  however  interesting  some  of  the  results  obtained  may  be,  they  are 
as  yet  devoid  of  practical  importance. 

[The  more  recent  investigations  of  Douglas,^  Osier,  and  McCrae  ^  all 
go  to  show  that  no  reliance  can  be  placed  upon  digestion  leukocytosis  as 
an  aid  to  the  diagnosis  of  cancer  of  the  stomach.  It  seems  that  only 
about  54  per  cent,  of  cases  gave  positive  reaction  in  this  regard.  It  has 
been  shown  by  A.  Japha-"  that  in  young  children,  whether  sick  or  well, 
digestion  leukocytosis  is  not  a  regular  phenomenon,  and  in  them,  there- 
fore, lacks  diagnostic  value. 

Krokewicz  *  found  that  of  1 7  cases  of  carcinoma  of  the  stomach,  in 
13  no  digestion  leukocytosis  was  observed ;  in  4  cases  it  was  present, 
and  in  2  of  these  it  was  constant. 

Roman  Rencki  ^  says  that  he  found  the  absence  of  digestion  leuko- 
cytosis in  cases  of  insufficiency  or  incompetency  of  the  pylorus.  Find- 
ing the  absence  of  digestion  leukocytosis  in  cases  of  stenosis  of  the 
pylorus,  he  argues  that  the  same  result  occurs  when  the  pylorus  is  in- 
competent, for  the  reason  that  there  is  a  more  or  less  continuous  passage 
into  the  duodenum  of  small  amounts  of  food,  so  that  there  is  no  special 
stimulation  of  leukocytosis  at  any  one  time. 

In  a  painstaking  study  of  the  subject  of  digestion  leukocytosis  in 
carcinoma  Rencki  finds  that  it  is  by  no  means  constantly  absent.     It 

1  Brit.  Med.  Jour.,  March  16,  1901.  =*  Cancer  of  the  Stomach,  1900,  p.  119. 

^  Jahrhuch  f.  Kinder heilkunde. 

*  Arch.  f.  d.  Verdauungskrankheiten,  vol.  vi.,  No.  1.       ^  Ibid.,  vol.  vii.,  Nos.  4,  5. 
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may  be  delayed,  and  sometimes  occurs  as  late  as  six  to  fourteen  hours 
after  the  ingestion  of  food.  The  absence  of  this  leukocytosis  does  not 
appear  to  do[)en(l  u[)on  the  extent  of  degeneration  of  the  gastric  mucosa, 
as  in  one  case  in  which  there  was  wide-spread  involvement  of  the  gastric 
mucous  membrane,  there  was  a  marked  digestion  leukocytosis.  Study 
of  a  large  number  of  cases  of  all  kinds  leads  Rencki  to  conclude  that 
the  absence  of  digestion  leukocytosis  is  dependent  upon  the  stenosis  of 
the  pylorus.  He  finds  that  wherever  this  condition  exists,  absence  of 
leukocytosis  is  to  be  expected.  In  some  instances  in  which  leukocytosis 
was  absent  he  made  the  interesting  experiment  of  introducing  an  ample 
nutrient  enema,  and  found  that  a  digestion  leukocytosis  resulted. 

The  same  investigator  made  a  very  careful  study  of  the  red  blood- 
cells  in  cases  of  both  carcinoma  and  gastric  ulcer,  and  found  that  there 
resulted  a  considerable  deterioration  of  blood  in  both  diseases,  but  the 
changes  were  not  characteristic ;  there  was  discovered  merely  a  secondary 
anemia  which  may  follow  from  any  one  of  various  aifections  that 
seriously  interfere  with  nutrition.  In  case  of  ulcer  the  depreciation  in 
blood  was  sometimes  secondary  to  vomiting  or  lack  of  food,  sometimes 
to  frequent  hemorrhages. — Ed.] 

THE  TREATMENT  OF  DISEASES  OF  THE  STOMACH 
IN  GENERAL. 

Introductory  Remarks. — In  order  to  institute  a  rational  thera- 
peusis  of  diseases  of  the  stomach  a  precise  diagnosis  must  be  made. 
This  presupposes  an  exact  knowledge  of  the  different  perversions  of 
function,  and  not  only  the  determination  of  the  pathologico-anatomic 
changes.  We  do  not,  as  a  rule,  treat  anatomic  changes,  but  we  attempt 
to  remedy  the  disturbances  of  function,  and,  by  removing  the  latter, 
create  favorable  conditions  for  the  cure  of  the  former ;  even  in  those 
cases  where  a  cure  is  impossible  symptomatic  treatment  may  do  much 
good.  For  instance,  ectasy  of  the  stomach  may  be  relieved  by  a  care- 
fully selected  diet  and  by  methodic  lavage.  Fermentation  in  cases  of 
hypersecretion  may  be  relieved  by  the  administration  of  antifermenta- 
tive  remedies,  or,  again,  gastro-enterostomy  may  be  performed  in  cases 
of  stenosis  of  the  pylorus. 

If  we  except  the  sensory  disturbances  of  the  stomach,  the  perver- 
sions of  the  organ  may  be  three-fold — either  the  secretion  of  gastric 
juice,  the  motility,  or  the  absorptive  powers  may  be  perverted. 

The  gastric  secretion  has  two  functions — first,  to  dissolve  the  pro- 
teid  substances  ;  second,  to  inhibit  putrefactive  and  fermentative  proc- 
esses. The  hydrochloric  acid  of  the  stomach  is  capable  of  performing 
this  latter  function  only  within  certain  boundaries,  and,  above  all,  only 
so  long  as  the  motor  power  of  the  stomach  is  intact. 

The  motor  function  is  intended  to  mix  the  food  thoroughly  vrith.  the 
gastric  juice,  to  break  the  food  up,  and,  finally,  to  propel  it  into  the 
intestine.  The  absoq^tive  function  of  the  stomach  is  less  important 
than  the  other  two  functions  enumerated,  and  is  not  so  independent. 

12 
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Much  importance  is  usually  attached  to  disturbances  of  gastric  secre- 
tion ;  in  practice,  however,  we  find  that  disturbances  of  the  motor  func- 
tion are  more  important  than  disturbances  of  the  secretory  fiinction. 
As  long  as  the  motor  power  of  the  stomach  is  good,  a  simple  reduction 
of  the  secretory  function  can  be  borne  without  detriment  to  the  organ- 
ism. This  is  due  to  the  fact  than  the  intestinal  secretion,  particularly 
the  pancreatic  juice,  can  vicariously  assume  the  peptic  function  of  the 
stomach,  provided  the  motor  power  of  the  organ  is  good ;  if  the  motor 
power,  on  the  other  hand,  is  disturbed,  the  ingesta  remain  in  the  stom- 
ach for  an  abnormal  length  of  time,  so  that  they  do  not  enter  the  intes- 
tine imtil  after  fermentation  and  decomposition  have  occurred.  These 
facts  explain  why  certain  cases  of  benign  stenosis  of  the  pylorus  are 
accompanied  by  severe  disturbances  of  the  general  nutrition,  whereas 
cases  of  greatly  decreased  secretory  power  may  enjoy  comparatively 
good  health  so  long  as  the  motor  power  of  the  stomach  is  good. 

Perversions  of  the  secretory  and  motor  functions  of  the  stomach 
may  occur  in  two  directions  :  Both  fimctions  may  be  perverted  in  the 
same  sense — that  is,  both  may  be  increased  or  decreased ;  frequently, 
however,  the  perversions  occur  m  an  opposite  sense ;  finally,  there  are 
cases  where  only  the  one  or  the  other  ftmction  is  perverted.  At  present 
we  know  comparatively  little  about  the  disturbances  of  absorption.  It 
is  probable  that  a  peiwersion  of  this  function  rarely  occurs  alone,  but 
usually  accompanies  disturbances  of  secretion  and  of  the  motor  power. 

We  have  many  means  of  counteracting  these  different  functional 
disorders.  The  remedy  should  be  selected  according  to  the  individuality 
of  each  case.     This  is  particularly  true  in  diseases  of  the  stomach. 

In  the  following  we  will  discuss  the  means  at  our  disposal  in  gen- 
eral, and  also,  particularly,  in  regard  to  the  diiferent  forms  of  functional 
disorders  of  the  stomach. 

We  have  two  practical  methods  for  curing  or  alleviating  disorders 
of  the  stomach — first,  dietetic  measures ;  secondly,  measures  that  are 
intended  to  cure  or  to  relieve.  The  latter  can  be  subdivided  into — (a) 
medicamentous  measures  proper  ;   (6)  physical  methods  and  remedies. 

Following  a  discussion  of  all  these  remedies  we  will  mention  briefly 
the  surgical  treatment  of  diseases  of  the  stomach.  I  will  not,  however, 
discuss  the  prophylaxis  of  stomach-diseases  in  this  place,  because  we 
wiU  have  to  reciu^  to  this  subject  in  discussing  the  etiology  of  the  dif- 
ferent diseases  of  the  stomach.  General  dietetic  measures  are  as  im- 
portant for  prophylaxis  as  for  the  cure  of  diseases  of  the  stomach,  and 
for  this  reason  we  will  mention  briefly  some  of  them  in  discussing  the 
treatment. 

Prophylaxis  of  diseases  of  the  stomach  should  begin  in  childhood. 
The  stomach,  like  any  other  organ,  should  be  educated  from  childhood  up. 
Prophylactic  measures  in  each  indi\^dual  should  extend  to  the  whole 
digestive  apparatus,  the  care  of  the  teeth,  the  manner  of  eating,  the 
digestibility  of  diiferent  articles  of  food,  the  quality  and  quantity  of  the 
food  and  drink,  the  frequency  of  meals,  and  numerous  other  points. 
We  will  refer  to   some  of  these  factors  that  are  important  for  the 
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pathology  of  diseases  of  the  stomach  in  the  subsequent  course  of  this 
discussion. 

THE  DIET. 

The  Quality  of  the  Diet  According  to  the  Different  Dis- 
eases of  the  Stomach. — In  order  to  maintain  health  and  to  prevent 
diseases  of  the  stomach,  certain  dietetic  rules  should  be  observed.  After 
the  stomach  is  diseased  the  selection  of  a  suitable  diet  is  particularly- 
important.  In  the  treatment  of  diseases  of  the  stomach  the  diet  and 
the  selection  of  food  are  as  important,  or  possibly  more  important,  than 
treatment  by  drugs.  In  this  place  we  will  limit  ourselves  to  discussing 
a  few  general  dietetic  principles.  The  diet  will  be  different  in  the  dif- 
ferent diseases,  and  will,  in  addition,  have  to  be  adapted  to  each  indi- 
vidual patient ;  for  instance,  a  case  of  carcinoma  with  good  motor 
power  will  demand  a  different  diet  than  a  case  of  carcinoma  with  ectasy 
of  high  degree,  atony,  and  lactic-acid  fermentation. 

It  has  been  frequently  stated  that  the  diet  of  a  case  of  stomach- 
disease  should  be  easily  digestible.  AVhile  it  is  an  easy  matter  to 
determine  what  is  easily  digestible  in  a  healthy  subject,  this  is  not  so 
simple  in  disease  of  the  stomach.  In  one  form  of  stomach-disease  a 
certain  article  of  diet  may  be  easily  digestible  ;  in  another  form  it  will 
not  be  ;  an  article  of  diet  may  be  digested  easily  and  still  not  be  well 
borne  by  the  patient ;  the  two  terms  are  by  no  means  synonymous,  so 
that  we  may  say  that  an  article  of  diet  that  is  digested  without  difficulty 
may,  at  the  same  time,  not  be  well  borne  ;  and,  inversely,  that  an  article 
of  diet  is  not  digestible  at  all  and  may  still  be  well  borne  by  the  patient. 
In  pathologic  cases,  therefore,  the  term  "easily  digestible"  is  variable. 
In  general,  we  may  say  that  an  article  of  diet  is  easily  digestible  if  it 
makes  small  demands  on  the  secretory  and  motor  functions  of  the 
stomach — that  is,  if  it  is  readily  absorbed  and  causes  no  subjective  dis- 
turbances. This  definition,  at  the  same  time,  applies  to  articles  of  food 
that  are  well  borne.  A  scale  of  digestibility  of  different  articles  of 
food  may  be  arranged  according  to  the  length  of  time  that  they  remain 
in  the  stomach.  Leube,^  and  after  him  more  extensively  Penzoldt,^ 
has  done  this.  A  scale  of  this  kind  cannot,  however,  be  applied  to 
pathologic  cases,  and  each  disease  will  have  to  be  judged  separately.  A 
certain  class  of  food  may  be  easily  digestible  for  a  case  of  carcinoma  of 
the  stomach  and  not  so  for  a  case  of  ulcer.  The  length  of  time  that 
the  article  of  food  remains  in  a  healthy  stomach  may  in  general  be 
regarded  as  an  indicator  of  its  digestibility,  for  it  indicates  not  only  the 
work  of  the  motor  function,  but  also,  to  an  extent,  the  work  of  the 
secretory  function  of  the  stomach,  as  both  these  functions  usually  act 
together  in  health.  In  pathologic  cases  this  is  different,  for  here  the 
one  or  the  other  of  these  functions,  or  both,  may  be  perverted,  some- 
times in  opposite  directions.  In  addition,  we  have  seen  that  gastric 
digestion  is  occasionally  vicariously  assumed  by  the  intestine ;  here  we 
find  that  the  food  does  not  remain  in  the  stomach  a  long  time,  notAvith- 

^  Zeitschr.  f.  klin.  Med.,  vol.  vi.         ^  Deutsch.  Arch.f.  klin.  Med.,  vol.  li.,  liii. 
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standing  the  fact  that  the  function  of  the  stomach  is  very  much  reduced. 
We  see,  for  instance,  in  rare  cases  that  free  hydrochloric  acid  is  com- 
pletely absent,  but  that  the  food  does  not  remain  in  the  stomach  for  an 
abnormal  length  of  time.  If  we  wash  out  the  stomach  four  or  five 
hours  after  a  test-meal,  we  will  find  the  organ  empty  ;  if  we  wash  it 
out  some  time  before  this,  we  will  find  that  the  peptic  power  of  the 
stomach  is  very  much  reduced.  Here,  then,  the  food  does  not  remaia 
in  the  stomach  for  an  abnormal  length  of  time,  and  still  gastric  diges- 
tion is  certainly  subnormal.  For  all  these  reasons  a  scale  that  is 
arranged  according  to  the  length  of  time  that  food  remains  in  the  nor- 
mal stomach  cannot  be  applied  to  a  great  number  of  pathologic  cases. 
If  the  vicarious  action  of  the  intestine  completely  compensates  the  de- 
ficient peptic  powers  of  the  stomach,  we  can  state  that  the  digestibility  of 
certain  articles  of  food  is  good  or  that  there  is  good  intestinal  digestion. 

From  the  point  of  view  of  pathologic  anatomy  the  universal  em- 
ployment of  such  terms  as  anaciditj*,  subacidity,  hyperacidity,  hyperse- 
cretion, atony,  hypatony,  etc.,  may  be  condemned  ;  clinically,  however,  we 
cannot  get  along  without  them,  and  it  is  a  matter  of  great  importance 
in  prescribing  the  diet  in  each  individual  case  to  know  whether  there 
is  subacidity  or  hyperacidit}',  atony  or  hypatony,  etc. 

At  the  time  when  Leube  performed  his  fundamental  experiments  on 
the  digestibility  of  different  articles  of  food  our  knowledge  of  the  dif- 
ferent perversions  of  function  which  we  have  discussed  above  was  very 
deficient.  Leube' s  experiments,  therefore,  were  carried  on  in  the  right 
du'ection  when  he  attempted  to  determine  what  articles  of  food  were 
easily  digestible  by  determining  the  length  of  time  required  by  a  dis- 
eased stomach  to  digest  each  article  that  he  investigated.  In  addition, 
he  determined  the  subjective  disturbances  complained  of  during  the 
digestion  of  different  articles  of  food,  as  well  as  the  influence  that  cer- 
tain articles  of  diet  exercised  on  the  general  disease  of  the  stomach.  For 
his  experiments  Leube  selected  cases  in  which  the  stomach  function 
was  very  much  impaired.  On  the  assumption  that  a  healthy  stomach 
can  digest  and  get  rid  of  a  moderate  amount  of  food  in  from  six  to 
seven  hours,  he  concluded  that  any  article  of  food  that  was  removed 
from  the  stomach  of  a  patient  within  this  time-limit  was  easily  digesti- 
ble, whereas  if  it  was  not  removed  within  this  time  it  was  not  easily 
digestible.  Leube  ^  constructed  a  scale  of  foods  according  to  their 
digestibility  that  is  valid  to-day  and  forms  the  basis  of  our  dietary 
regulations  in  gastric  ulcer.  In  other  diseases  of  the  stomach  it  does 
not  apply  so  well.  I  feel  warranted  in  inserting  Leube's  diet-scale  in 
this  place  (see  table) : 

Leube's  Diet-scale. 

Diet  I. — If  the  digestion  is  very  much  reduced,  the  following  arti- 
cles of  food  are  most  easily  digestible  :  bouillon,  meat  solutions,  milk, 
raw  or  soft-boiled  or  poached  eggs. 

1  Zeitschr.  f.  Mm.  Med. ,  vol.  vi. 
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Diet  II. — Less  digestible  than  diet  I.  are  the  following  articles  of 
food :  boiled  calves'  brain,  boiled  thymus,  boiled  chicken,  and  pigeon. 
These  different  kinds  of  meat  are  enumerated  in  the  order  of  their 
digestibility.  Other  articles  of  food  that  are  permissible  are  gruels, 
and  in  the  evening  milk  mushes  made  with  tapioca  and  white  of  egg. 
The  majority  of  patients  can  assimilate  boiled  calves'  feet  in  addition  to 
the  articles  of  meat  mentioned. 

Diet  III. — If  diet  II.  can  be  digested,  diet  III.  follows.  The  in- 
crease consists  in  adding  cooked  or  raw  beef  to  the  above  diet-list. 
Leube  mentions  the  following  method  of  preparing  beefsteak,  and 
claims  that  beef  cooked  in  this  way  is  very  easily  digestible.  The  meat 
should  be  allowed  to  lie  for  some  time  and  scraped  with  a  dull  spoon  ; 
in  this  way  a  meat-pulp  is  obtained  consisting  only  of  the  delicate  parts 
of  the  muscle,  and  containing  none  of  the  tough,  hard,  and  sinewy  por- 
tions. These  meat-scrapings  are  roasted  in  fresh  butter.  Raw  ham  is 
also  permissible  in  this  stage. 

In  addition  to  meat  a  little  mashed  potato  may  be  given,  some  white 
bread  that  is  not  too  fresh,  and  possibly  small  quantities  of  coffee  or 
tea  with  milk. 

Diet  IV. — Roast  chicken,  roast  pigeon,  venison,  partridge,  roast- 
beef,  medium  to  raw  (particularly  cold),  veal  (from  the  leg),  pickerel, 
boiled  shad  (trout,  even  young  ones,  are  very  hard  to  digest),  maca- 
roni, bouillon  with  rice.  Small  quantities  of  wine  to  be  taken  one 
to  two  hours  before  eating  ;  gravies  are  contraindicated.  Young  and 
finely  chopped  spinach  is  the  best  vegetable ;  other  vegetables,  as  aspar- 
agus, may  be  tried,  although  Leube  considers  this  a  risky  procedure. 
The  patients  are  allowed  to  take  a  more  liberal  diet  after  this  fourth 
diet,  but  the  increase  should  be  very  gradual.  They  should  refrain 
from  eating  vegetables,  salads,  and  preserves  and  fruits  for  a  long 
time.     The  first  of  these  articles  that  they  may  eat  is  baked  apple. 

Penzoldt^  has  recently  repeated  these  experiments  of  Leube's,  but 
not,  as  Leube,  in  cases  of  stomach-disease,  but  in  subjects  with  normal 
stomachs.  He  also  constructed  his  scale  from  the  length  of  time  that 
the  different  articles  of  food  remained  in  the  stomach.  His  experiments 
are  particularly  valuable  because  they  were  performed  in  healthy  sub- 
jects— that  is,  under  equal  conditions.  Their  value  is  still  more  en- 
hanced by  the  fact  that  the  quantity  of  food  ingested,  the  hydrochloric 
acid  secretion,  and  other  factors  were  considered  at  the  same  time ;  and 
while  these  results  cannot  be  applied  directly  to  cases  of  stomach-disease, 
they  still  furnish  some  very  valuable  clues.  I  feel  justified,  therefore, 
in  reproducing  in  this  place  Penzoldt's  scale  of  the  most  important 
articles  of  food  and  drink,  giving  the  amounts  of  each  article.  I  think 
that  a  scale  of  this  kind  should  form  the  basis  of  all  our  dietary  regula- 
tions in  pathologic  cases  (see  table)  : 

1  Deutsch.  Arch.f.  Mm.  Med.,  vol.  li.,  liii. 
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The  following  articles  of  food  left  the  stomach  within — 


Chie  io  two  hours. 
100-200  gm.  pure  water. 

220  gm.  carbonated  water. 

200  gm.  tea,  alone. 

200  gm.  coffee,  alone. 

200  gm.  cocoa,  alone. 

200  gm.  beer. 

200  gm.  light  wines. 
100-200  gm.  boiled  milk   (A.  3.5,  F.  3.5, 
C.  51). 

200  gm.  meat-broth,  alone. 

100  gm.  eggs,  soft. 


200 

200 

200 

200 

300-500 

300-500 

300-500 

100 


100 
250 
250 
72 
200 
200 
200 

200 
150 
150 
150 
150 

150 

150 

150 

70 

70 
70 

50 


Two  to  three  hours. 
gm.  coffee  with  cream, 
gm.  cocoa  with  milk, 
gm.  Malaga  wine, 
gm.  ' '  Ofen ' '  wine. 
gm.  water. 
gm.  beer, 
gm.  boiled  milk, 
gm.  eggs,  raw  and  scrambled,  hard 

boiled  or  as  omelet  (A.  12, 

F.  12). 
gm.  beef-sausage,  raw. 
gm.  calves'  brains,  boiled, 
gm.  calves'  thymus,  boiled, 
gm.  oysters,  raw. 
gm.  carp,  boiled, 
gm.  pike,  boiled  (A.  18,  F.  0.5). 
gm.  shellfish,   boiled   (A.    17,    F. 

0.05).' 
gm.  cod,  boiled  (A.  80,  F.  1). 
gm.  cauliflower, boiled  (A.  2, C.  4). 
gm.  cauliflower  as  salad, 
gm.  asparagus,  boiled  (A.  2,  C.2). 
gm.  potatoes  boiled  in  salt  water 

(A.  2,  C.  20). 
gm.  mashed  potatoes, 
gm.  stewed  cherries, 
gm.  raw  cherries, 
gm.  white  bread,  old  or  fresh,  dry 

or  with  tea  (A.  7,  C.  52). 
gm.  pretzels, 
gm.  Zwieback,  fresh  or  stale,  dry, 

or  with  tea. 
gm.  Albert  biscuits. 


Three  to  four  hours. 
230  gm.  voung  chicken,  boiled  (A.  20, 
F.  4). 


,  230  gm.  partridge,  broiled. 
220-260  gm.  pigeon,  boiled. 
195  gm.  pigeon,  fried. 
250  gm.  beef,  raw,  boiled,  lean  (A.  2J, 

F.  1.5). 
2-50  gm.  calves'  feet,  boiled. 
160  gm.  ham,  boiled  (A.  24,  F.  36). 
160  gm.  ham,  raw. 
100  gm.  veal,    warm   and    cold,    lean 

(A.  20,  F.  1.5). 
100  gm.  beefsteak,    broiled,    cold    or 

warm. 
100  gm.  beefsteak,  raw,  scraped. 
100  gm.  tenderloin. 
200  gm.  Khine  salmon,  boiled  (A.  16, 

F.  28). 
72  gm.  caviar,  salted  (A.  31,  F.  16). 
200  gm.  sardines  in  vinegar,  kippered 

herring. 
150  gm.  blackbread    (A.    6,    F.    0.5, 

C.  50). 
150  gm.  barley  bread. 
150  gm.  wheat  bread. 
100-150  gm.  Albert  biscuits. 

150  gm.  potato  as  vegetable. 

150  gm.  rice,  boiled  (A.  3,  C.  76). 

1.50  gm.  Kohlrabi,  boiled  (A.  3,  C.  8). 

150  gm.  carrots,  boiled  (A.  1,  C.  9). 

150  gm.  spinach,  boiled. 

150  gm.  cucumber  salad. 

150  gm.  radishes,  raw. 

150  gm.  apples. 

Four  to  five  hours. 
210  gm.  pigeon,  broiled. 
250  gm.  flllet  of  beef,  broiled. 
250  gm.  beefsteak,  broiled. 
2-50  gm.  beef-tongue,   smoked  (A.  24, 

F.  31) 
100  gm.  smoked  beef  in  slices  (A.  27, 

F.  15). 
250  gm.  hare,  broiled. 
240  gm.  partridge,  broiled. 
250  gm.  goose,  broiled  (A.  16). 
280  gm.  duck,  broiled. 
200  gm.  herring,  salted. 
1-50  gm.  lentils. mashed  (puree)  (A.  25, 

C.  54). 
200  gm.  peas,  as  puree  (E.  23,  K.  52). 
150  gm.  string-beans,    boiled    (A.   3, 

C.^6). 


Guided  bv  the  length  of  time  that  different  articles  of  food  remain 
in  the  stomach,  and  considering  at  the  same  time  the  method  of  prepara- 
tion, the  quality,  and  the  other  properties  of  different  articles  of  food 
and  drink,  Penzoldt  has  also  formulated  four  diet-lists.  They  corre- 
spond essentially  with  Leube's  diet-lists,  but  have  the  advantage  of 
giving  the  exact  amount  of  each  article  of  food.  They  are  also  more 
complete  (see  tables). 

1  A.  indicates  the  percentage  of  albumin,  F.  of  fat,  and  C  of  carbohydrates. 
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Food  or  driuk. 

Largest 

quantity 

to  bo  taken 

at  any  time. 

Method  of 
preparation. 

Special  require- 
ments. 

How  to  be 
eaten. 

Meat-broth. 

250  gm. 
(1}  liter). 

From  beef. 

Without  fat,  or 
not  salted. 

Slowly. 

Cow's  milk. 

250  gm. 

Well  boiled  or 

Entire  milk  (or| 

If  desired,  with  a 

(i  liter). 

sterilized 
(Soxhlet  ap- 
paratus). 

lime-water,   -| 
milk). 

little  tea. 

Eggs. 

1  or  2 

Very  soft,  just 
heated  or 
raw. 

Fresh. 

If  taken  raw,  should 
be  stirred  into  the 
warm,  not  boil- 
ing, meat-broth. 

Meat  solution 

30-40  gm. 

Should  have  only 

In  teaspoonful 

(Leube-Kosen- 

a  slight  meat- 

doses,  stirred  in 

thal). 

broth  odor. 

meat-broth. 

Cakes    (Albert 

6 

.    .    • 

Without  sugar. 

Not  softened,  but 

biscuits). 

should  be  tho- 
roughly masti- 
cated and  insali- 
vated. 

Water. 

^  liter. 

Ordinary  water 
or  natural  car- 
bonated water 
with  a  small 
percentage  of 
carbonic  acid 
gas  (Seltzer). 

Not  too  cold. 

Diet  II.  (About  Tek  Days). 


Food  or  drink. 

Largest 

quantity  to 

be  taken  at 

one  time. 

Method  of 
preparation. 

Special  require- 
ments. 

How  to  be 
eaten. 

Calves'  brain. 

100  gm. 

Boiled. 

Freed  from  all 
membranes. 

Best  taken  in  meat- 
broth. 

Thymus  from 

100  gm. 

Boiled. 

As  above,  should 

Best  taken  in  meat- 

'  the  calf. 

be  carefully 
enucleated 
from  its  cap- 
sule. 

broth. 

Pigeons. 

1 

Boiled. 

Only  if  young, 
without  skin, 
tendo7is,  and 
the  like. 

Best  taken  in  meat- 
broth. 

Chicken. 

1  as  large 

Boiled. 

As  above (no 

Best  taken  in  meat- 

as  a  pig- 

fattened 

broth. 

eon. 

chicken). 

Kaw  beef. 

100  gm. 

Chopped  fine 

From  the  tender- 

To be  eaten  together 

or  scraped 

loin. 

with  cakes. 

with  a  little 

salt. 

Eaw  beef-sau- 

100 gm. 

Without  any 

Smoked  a  little. 

To  be  eaten  together 

sage. 

additions. 

with  cakes. 

Tapioca. 

30  gm. 

Boiled  with 
milk  to  make 
gruel. 
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Diet  III.   (About  Eight  Days). 


Largest 

Food  or  drink. 

quantity  to 

be  taken  at 

one  time. 

Method  of 
preparation. 

Special  require- 
ments. 

How  to  be 
eaten. 

Pigeon. 

1 

Broiled,  with 
fresh  butter. 

Only  young 
birds,  skin,  etc. 

"Without  gravy. 

Chicken. 

1 

Broiled,  with 
fresh  butter. 

Only  young 
birds,  skin,  etc. 

Without  gravy. 

Beefsteak. 

100  gm. 

With  fresh  but- 
ter, half  rare 
(English). 

Prom  the  tender- 
loin, well 
beaten. 

Without  gravy. 

Ham. 

100  gm. 

Kaw,  scraped 
fine. 

Smoked  a  little, 
without  the 
bone. 

With  white  bread. 

Milk  bread  or 

50  gm. 

Crisp,  baked. 

Stale  (so-called 

To  be  carefully 

Zwieback  or 

rolls,  etc.) 

masticated  and 

' '  Freiberger 

well  insalivated. 

Pretzels." 

Potatoes. 

50  gm. 

[a)  Mashed; 
[b)  boiled  in 
salt  water 
and  mashed. 

The  potatoes 
should  be 
mealy  and 
crumble  on 
crushing. 

Cauliflower. 

50  gm. 

As  a  vegetable, 
boiled  in  salt 
water. 

Use  only  the 
"flowers." 

These  diet-lists,  consisting  of  four  different  dietaries,  are  intended 
for  the  prophylactic  treatment  of  certain  diseases  of  the  stomach  (so- 
called  ulcer  cures  of  Leube).  Their  object  is  to  spare  the  stomach  in 
the  beginning,  and  later  to  educate  it  up  to  increased  activity  by  begin- 
ning with  a  very  simple  diet  and  gradually  progressing  to  a  more 
abundant  and  a  more  strengthening  one. 

It  is  evident  that  dietaries  of  this  kind  cannot  be  administered  ta 
all  cases  of  stomach-disease  in  the  same  manner.  The  secretion  of 
gastric  juice,  the  motility,  and  the  sensibility  of  the  organ  must  be 
studied  in  every  case.  "We  will  recur  to  a  special  description  of  the 
diet  in  the  different  diseases  when  discussing  the  diseases  of  the  stom- 
ach. In  this  place  we  wish  simply  to  give  some  general  rules  that 
apply  to  the  principal  types  of  stomach-disorders. 

We  need  not  mention  the  treatment  of  acute  diseases  of  the  stom- 
ach, for  here  the  chief  indication  is  to  spare  the  organ  as  much  as  pos- 
sible. We  can  limit  our  discussion  to  the  question  of  diet  in  chronic 
diseases  of  the  stomach.  If  we  consider  the  secretion  of  gastric  juice 
to  begin  with,  we  have,  on  the  one  side,  hyperacidity  and  hypersecre- 
tion ;  on  the  other,  subacidity  and  anacidity. 

In  the  former  group  the  stomach  reacts  to  the  introduction  of  food 
with  more  or  less  pronounced  symptoms  of  secretory  irritation — that  is, 
by  increased  secretion  of  gastric  juice.  This  symptom  is  frequently- 
complicated  by  other  symptoms  of  irritation  in  the  sensory  or  even  in 
the  motor  sphere. 

In  the  second  group  this  function  is  reduced  and  the  secretion  of 
gastric    juice    is    more  or  less  impaired.     The    motility   at  the  same 
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Diet  IV.  (About  Eight  to  Fourteen  Days). 


Food  or  drink. 


Largest 

quantity  to 

be  taken  at 

one  time. 


Method  of 
preparation. 


Venison. 
Partridge. 

Roast-beef. 

Fillet  of  beef. 


Veal. 

Pike, 

Shad, 

Carp, 

Trout, 

Caviare. 

Kice. 


Asparagus. 
Scrambled  eggs. 


Omelette 
(Souffle). 

Fruit-sauce. 


Ked  wine. 


100  tern.      Koasted. 


Koasted,  with- 
out bacon. 


Medium  to 
rare. 

Medium  to 
rare. 

Koasted. 
C  '  Boiled  in  salt 
water  without 
any  additions. 


100  £cm. 


100  gm. 


100  gm. 


50  gm.      Kaw. 

50  gm.     1  Mashed, 
I     pressed 
through  a 
sieve. 

50  gm.       Boiled. 


"With  a  little 
fresh  butter 
and  salt. 
With  about 
20  gm.  of 
sugar. 
50  gm.       From  fresh, 
boiled  fruit, 
to  be  strained 
through  a 
I     sieve. 
100  gm.       Light,  pure 
Bordeaux. 


Special  require- 
ments. 


How  to  be 
eaten. 


From  the  back ; 
should  hang  for 
a  time,  but  not 
be  "high." 

Young  birds, 
without  skin, 
tendon,  legs, 
etc.  ;  should 
hang  for  a  time. 

From  good, 
fatted  cattle  ; 
beaten. 

From  good, 
fatted  cattle ; 
beaten. 

Back  or  leg. 

All  fish-bones 
should  be  care- 
fully removed. 

Slightly  salt,  _ 

Eussian  caviar. 
Soft  boiled  rice. 


Soft  without  any 
of  the  hard 
parts. 


Must  have  risen 
well. 

Free  from  all 
kernels  and 
peel. 


Or  some  corres- 
ponding kind  of 
red  wine. 


Warm  or  cold. 


Warm  or  cold. 


Warm  or  cold. 
In  the  fish  gravy. 


With  a  little  melted 
butter. 


To  be  eaten  at  once. 


Slightly  warmed. 


time  may  be  well  preserved,  and  sensory  disturbances  are  not  fre- 
quently seen.  The  appetite  in  these  cases  is  usually  more  or  less 
reduced. 

Cases  in  which  the  motility  is  increased  are  not  hnportant  ^  for  the 
subject  under  discussion ;  those  cases,  however,  must  be  considered  a 
particularly  important  group  m  which  the  motility  is  more  or  less 
reduced — as,  for  instance,  ectasy  and  atony.  The  character  of  the 
secretory  perversion  is,  at  the  same  time,  an  important  point.  Two 
forms  can  be  distinguished  :  on  the  one  hand,  cases  of  gastrectasy  and 
atony  in  which  the  secretion  of  gastric  juice  is  normal  or  increased ;  on 
the  other  hand,  cases  in  which  the  secretion  is  more  or  less  reduced. 
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Stenoses  of  the  pjlorus  from  carcinoma  and  old  cases  of  stomach- 
catarrh  with  atony  belong  to  the  latter  group  ;  benign  stenoses  of  the 
pylorus,  particularly  as  a  result  of  cicatrices  from  ulcer,  distortions  of 
the  region  of  the  pylorus,  and  hypersecretion  belong  to  the  former 
group.  Both  forms  are  characterized  by  a  great  reduction  in  the  motor 
power  of  the  stomach. 

These  three  groups  could  easily  be  subdivided  still  further.  The  qual- 
ity and  the  quantity  of  the  food  and  drink  administered  are,  of  course,  dif- 
ferent in  each  category.  An  article  of  diet  that  may  readily  be  diges- 
tible in  hyperacidity  is  not  digestible  at  all  in  an  acidity  or  subacidity. 

Honigmann,^  in  a  dissertation  on  the  general  dietetics  of  diseases  of 
the  stomach,  has  called  the  first  group  hyperacid  or  irritative  forms. 
Here  an  increased  secretion  of  gastric  juice,  and,  at  the  same  time,  an 
increased  sensibility  of  the  organ,  must  be  considered  in  prescribing.  If 
there  is  simple  hyperacidity  without  ulceration,  a  diet  should  be  chosen 
that  stimulates  hydrochloric  acid  secretion  as  little  as  possible  and  at 
the  same  time  combines  as  much  of  the  hydrochloric  acid  as  possible. 
In  ulcer,  which,  as  we  know,  is  usually  complicated  by  hyperacidity,  a 
second  factor  must  be  considered — namely,  the  mechanical  and  chemical 
irritation  that  the  diet  may  exercise.  ■ 

I  have  ah-eady  called  attention  to  the  fact  that  after  an  abundant 
test-meal  the  absolute  acidity  of  the  stomach  is  usually  greater  than 
after  a  small  test-breakfast,  but  that  after  the  latter  meal  it  is  rela- 
tively greater  as  compared  to  the  amount  of  food  ingested.  It  is  im- 
portant, above  all,  to  know  that  the  quantity  of  hydrochloric  acid  in 
excess,  which  really  constituted  the  degree  of  hyperacidity,  is  occasion- 
ally the  same,  or  even  less,  after  a  test-meal  than  after  a  test-breakfast. 
The  irritation  that  the  latter  exercises  cannot,  therefore,  be  considered 
less  than  the  irritation  by  an  abundant  test-meal.  The  hydrochloric 
acid  that  is  overabundant  in  cases  of  hyperacidity  is  more  completely 
utiKzed  if  a  meal  is  administered  containing  much  albumin  than  if  a 
small  meal  is  administered  containing  very  little  albumin.  In  simple 
cases  of  hyperacidity,  therefore,  an  abundant  albuminous  diet  should  be 
given,  because  the  proteid  substances  combine  with  the  excessive  hydro- 
chloric acid. 

[For  years  it  has  been  theoretically  held  that  albumins  were  most 
suitable  for  cases  of  hyperchlorhydria,  and  experience  has  sometimes 
confirmed  this  theory,  but  this  is  far  from  being  always  true,  for  not 
a  few  cases  of  hyperchlorhydria  do  better  upon  a  diet  of  milk  and 
bread  than  upon  food  of  a  strictly  proteid  character.  The  reason  for 
this  seems  to  be  explained  by  Pawlow's  work.  Pawlow  finds  that  the 
secretion  of  hydrochloric  acid  and  the  secretion  of  pepsinogen  are  by 
no  means  parallel,  but  this  was  already  understood.  He  further  shows 
that  after  eating  bread  the  gastric  juice  shows  the  greatest  amount  of 
pepsin ;  after  eating  meat  it  is  lower,  and  after  milk,  lowest  of  all. 
The  acidity,  on  the  other  hand,  is  decidedly  higher  after  the  ingestion 
of  meat  and  lowest  after  bread.     It  would,  therefore,  appear  that  the 

^  Zeitschr.f.  Krankenpflege,  1894,  Xos.  8,  9. 
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theory  formerly  held  that  albumin  was  most  suitable  in  eases  of  hyper- 
acidity, because  of  its  ready  combination  with  the  acid,  does  not  apply 
in  those  cases  of  excessive  secretion  in  which  the  acid  remains  free 
in  large  amount  after  the  combination  with  albumin  has  been  satis- 
fied. In  other  words,  it  cannot  be  laid  down  as  a  law  that  the  albu- 
minous foods  are  most  suitable  for  all  cases  of  hyperacidity,  a  fact 
which  experience  has  long  since  shown.  It  is  true  that  mUk  may 
have  to  be  administered  at  frequent  intervals,  and  it  may  be  used  be- 
tween the  meals  at  which  albumins  are  taken.  This  latter  plan  is  often 
very  successful. 

Arthur  Meyer,  of  Berlin,^  has  experimented  to  determine  whether 
more  hydrochloric  acid  is  secreted  with  egg-albumen  than  with  amyl- 
aceous foods,  and  concludes,  substantiating  the  results  of  others,  that 
after  meals  of  albumin  more  acid  is  found  than  after  carbohydrates, 
and  that  free  acid  appears  sooner  with  carbohydrates  than  with  albu- 
min. On  this  he  bases  the  therapeutic  indications  that  when  distress 
is  caused  from  free  acid,  it  is  best  to  administer  albumins,  but  when 
the  discomfort  arises  from  the  degree  of  the  total  acidity,  amylaceous 
food  should  be  advised. — Ed.] 

The  diet  in  cases  of  simple  hyperacidity  and  in  cases  of  hyper- 
secretion that  are  not  complicated  by  atony  should  consist  of  coarse 
albuminous  substances  given  in  the  form  of  solid  red  meats.  In  addi- 
tion, the  meals  should  be  abundant,  but  not  given  at  too  frequent  intervals. 

In  ulcer  the  diet  should  be  diiferent ;  here  all  mechanical  or  chem- 
ical irritation  should  be  avoided,  so  that  finely  distributed  proteid  sub- 
stances or  solutions  of  albumin  are  indicated.  In  all  cases  of  simple 
hyperacidity  or  of  hyperacidity  complicated  with  ulcer,  or  of  hyperse- 
cretion, amylaceous  food  is  not  well  tolerated.  This  is  particularly  the 
<5ase  in  hypersecretion ;  more  so  than  in  hyperacidity.  In  both  cases 
we  must  remember  that  the  hyperacidity  of  the  stomach-contents  hin- 
ders the  digestion  of  carbohydrates.  This  inhibition  of  carbohydrate 
digestion  is  greater  in  hypersecretion  than  in  hyperacidity.  For  this 
reason  less  carbohydrates  should  be  given  in  the  former  condition  than 
in  the  latter.  In  both  conditions  carbohydrates  should  be  given  in  a 
form  that  is  readily  absorbed.  Solutions  of  dextrose  are  particularly 
good,  as  they  are  readily  absorbed  and  cause  less  secretion  of  hydro- 
<;hloric  acid  than  preparations  of  amylum.^  They  should  be  adminis- 
tered in  moderation,  and  if  there  is  only  a  slight  degree  of  atony,  they 
are  altogether  contraindicated  because  they  favor  fermentation. 

The  preparation  of  the  food  is  also  important.  By  the  preliminary 
preparation  of  the  food  we  give  the  diet  a  form  and  a  consistence  that 
aid  its  absorption  and  digestion  by  the  gastric  juice  ;  at  the  same  time 
we  make  the  food  more  palatable.  I  refer  in  this  respect  to  the  diet- 
lists  of  Leube  and  Penzoldt,  from  which  the  great  importance  of  the 
preparation  of  the  food  can  be  learned.  It  will  be  seen  that  the  same 
article  of  diet  may  be  easy  or  hard  to  digest  according  to  their  method 
of  preparation.     In  hyperacidity  the  physician    should  know  whether 

^  Boas'  Arch.,  vol.  vi.,  pt.  iii.         ^S.  Strauss,  Zeitschr.  f.  klin.  Med.,  vol.  xxix. 
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he  wishes  carefully  to  avoid  irritation  of  the  stomach  or  not,  and 
he  should  choose  his  diet-list  accordingly.  Strong  spices  should,  of 
course,  always  be  avoided  in  these  conditions,  as  they  constitute  a 
severe  irritant  for  the  stomach. 

The  mode  of  preparation  is  even  more  important  in  the  case  of 
vegetables  than  of  meats.  Here,  too,  we  refer  to  the  above  diet-lists. 
We  will  refer  to  the  different  details  later  on. 

In  the  second  group  the  question  of  diet  is  simpler,  because  the 
appetite  is  reduced  and  the  secretory  functions  of  the  stomach  are  im- 
paired and  at  the  same  time  the  food  given  can  be  digested,  provided 
the  motor  power  of  the  stomach  is  intact.  Here  the  decreased  secre- 
tion of  gastric  juice  must  be  particularly  considered,  and,  at  the  same 
time,  the  food  should  not  be  too  bulky  in  order  not  to  tax  the  motor 
powers  of  the  stomach,  that  are  expected  to  compensate  the  secretory 
deficiency  too  much.  Because  of  these  considerations,  it  is  best  to  give 
frequent  small  meals  consisting  of  very  tender  meat  that  is  finely 
chopped.  In  addition  the  patients  may  eat  amylacea,  tender  vegetables, 
chopped  spinach,  cauliflower,  asparagus,  or  mashed  potatoes.  The 
patients  should  also  receive  fat,  preferably  in  the  form  of  butter,  as 
this  form  of  food  is  most  nourishing  ;  at  the  same  time  an  excess  of 
fat  should  be  avoided,  and  its  administration  stopped  as  soon  as  signs 
of  irritation  appear  in  the  stomach  or  intestine. 

The  question  of  diet  is  most  difficult  in  the  third  group — namely, 
in  atony  of  high  degree  and  ectasy  of  the  stomach.  Some  of  these 
cases  cannot  be  treated  by  dietetic  measures  at  all,  because  the  only 
hope  of  improvement  is  surgical.  I  refer,  for  instance,  to  stenosis  of 
the  pylorus  of  high  degree.  In  some  of  the  cases  methodic  lavage 
may  be  indicated. 

The  diet  will  depend  greatly  on  the  secretion  of  gastric  juice.  If 
the  secretion  of  gastric  juice  is  chronicall}'  continuous,  a  nourishing 
meat-diet  should  be  given  and  amylaceous  food  should  be  avoided. 
The  ingestion  of  food  should  be  reduced  as  in  any  case  of  atony  ;  if 
necessary,  fluid  should  be  given  by  the  rectum. 

Still  more  difiicult  to  treat  are  cases  of  atony  in  which  the  secretion 
of  gastric  juice  is  reduced  and  in  which,  consequently,  albumin  cannot 
be  digested  in  the  stomach  ;  as  the  propulsion  of  the  ingesta  from  the 
stomach  into  the  intestine  is  interfered  with  in  these  cases,  the  intestine 
cannot  possibly  act  vicariously,  so  that  with  the  deficiency  of  hydro- 
chloric acid,  which  prevents  gastric  digestion,  nutrition  becomes  very 
much  impaired.  In  cases  of  this  kind  albuminous  food-products  in 
solution,  peptones,  and  albumoses  may  be  tried  ;  it  seems  that  these 
articles  are  not  suitable,  however,  for  prolonged  use.  Other  articles  of 
food  that  may  be  tried  are  carbohydrates  that  are  readily  absorbed,  and 
vegetables  that  contain  much  starch.  Recourse  may  finally  have  to  be 
had  to  nutritive  enemata. 

We  have  attempted  to  show  in  the  preceding  pages  that  the  diet 
must  be  carefully  selected  in  each  case  to  fit  the  perversion  of  func- 
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tion  existing.  There  is  another  factor,  however,  of  equal  importance 
that  must  be  considered — namely,  the  appetite  and  the  sensation  of 
hunger  that  the  patient  experiences.  In  ordinary  life  and  in  healthy- 
subjects  the  sensations  play  an  important  role,  and  it  is  particularly 
important  that  they  should  be  considered  in  treating  diseases  of  the 
stomach. 

In  a  normal  subject  the  demand  of  the  organism  for  nourishment  is 
manifested  by  the  sensation  of  hunger — by  the  appetite.  In  tlie  case 
of  a  person,  however,  who  has  been  pampered  and  spoiled  from  child- 
hood, or  who  has  been  accustomed  to  a  monotonous  diet,  or,  finally, 
who  is  suffering  from  some  disease  of  the  stomach,  this  regulating 
function  is  impaired. 

The  stomach,  like  every  other  organ,  can  be  accustomed  to  perform 
a  certain  amount  of  work  from  childhood ;  if  the  diet  is  carefully 
and  correctly  selected,  the  resisting  powers  of  the  stomach  are  in- 
creased. If,  on  the  other  hand,  the  diet  is  too  uniform,  too  monoto- 
nous, and  not  carefully  selected,  the  stomach  becomes  pampered  and 
less  resistant  to  disease-producing  agencies. 

It  is  possible  to  educate  the  stomach  to  increased  functional  powers 
just  as  we  can  educate  the  heart  and  the  lungs  by  a  well-graduated 
system  of  exercise.  Unfortunately,  this  training  of  the  stomach  is 
generally  neglected.  Our  children,  particularly  in  cities,  are  often 
spoiled,  and  the  food  they  eat  is  administered  more  to  suit  the  tastes  or 
moods  of  the  child  than  to  nourish  it,  so  that  the  stomach  in  these 
young  persons  is  usually  pampered  and  not  capable  of  resisting  dis- 
ease. The  result  of  all  this  is  that  in  a  subject  of  this  kind  the 
appetite  and  the  sensation  of  hunger  do  not,  in  reality,  reveal  a  true 
picture  of  the  demands  of  the  organism  for  nourishment. 

Von  Xoorden  ^  called  attention  to  the  fact  that  in  healthy  subjects 
the  demand  for  food  is  reflected  in  the  stomach.  Under  normal  cir- 
cumstances this  picture  is  correct,  and  a  healthy  adult  can  maintain  a 
uniform  weight,  barring  slight  fluctuations,  for  a  period  of  years ;  in 
other  words,  healthy  persons  will  eat  just  about  as  much  as  they  can 
assimilate  and  use  up.  We  do  not  know  the  path  by  which  the  cells 
of  the  body  communicate  the  demand  for  nourishment  to  the  higher 
centers ;  we  may  assume,  however,  that  this  path  leads  through  the 
stomach. 

As  we  have  said,  these  sensations  are  a  true  picture  of  the  demand 
of  the  organism  for  nourishment  in  normal  subjects.  In  the  case  of 
persons  who  have  been  pampered  and  spoiled  from  youth  upward  or 
who  are  sufferers  from  some  disease  of  the  stomach  this  picture  is  no 
longer  a  true  index.  Here  we  may  find  that  the  relationship  between 
the  appetite,  the  sensation  of  hunger,  on  the  one  hand,  and  the  individ- 
ual demands  for  calories,  on  the  other,  is  disturbed. 

AYe  do   not  know  the  way  in  which  we  become  conscious  of  this 
demand   for  food  ;    undoubtedly   the  central  nervous  organs  are  con- 
cerned in  the  process.     A  series  of  experiments  have  been  performed 
1  Berlin.  Klinik,  1893,  No.  55. 


190  TREATMENT. 

in  the  expectation  of  elucidating  this  problem.  For  instance,  rectal 
alimentation  has  been  tried  and  the  appetite  and  the  demand  for  food 
experienced  by  the  patient  determined.  It  was  found  that  the  intro- 
duction of  food  into  the  rectum  was  capable  of  stopping  the  feeling  of 
hunger  to  a  certain  degree,  but  the  appetite  could  not  be  appeased  in 
this  way ;  even  the  introduction  of  abundant  or  overabundant  food  by 
the  rectum  could  not  produce  this  effect.  The  only  way  in  which 
the  appetite  apparently  could  be  appeased  was  by  introducing  food 
into  the  stomach. 

In  a  healthy  subject,  therefore,  the  appetite  and  the  feeling  of 
hunger  are  an  exact  measure  of  the  demands  for  calories.  In  diseases 
of  the  stomach,  however,  the  appetite  and  the  sensation  of  hunger  no 
longer  represent  a  true  picture  of  these  demands.  We  may  say  axiomat- 
ically  that  in  the  majority  of  diseases  of  the  stomach,  although  not  in  all, 
the  appetite  is  not  so  large  as  the  demand  of  the  cells  for  fuel.  In  the 
majority  of  diseases  of  the  stomach  we  find  the  appetite  reduced ;  in 
other  words,  smaller  than  the  caloric  demand.  In  other  cases,  which 
are  rare,  we  see  the  proportion  between  the  appetite  and  the  demand 
for  calories  perverted  in  the  opposite  sense,  so  that  the  appetite  is  ab- 
normally large  and  falsely  simulates  a  great  demand  for  calories. 

In  many  diseases  of  the  stomach  there  is  great  danger  that  the 
patient  will  take  too  little  food  because  his  appetite  is  diminished. 
As  a  result,  patients  of  this  kind  are  in  a  stage  of  chronic  malnutrition. 
One  of  the  chief  duties  of  the  physician  is  to  administer  so  much  food 
to  the  patient  that  the  demand  for  calories  is  covered,  provided,  of 
course,  that  the  forced  introduction  of  food  is  not  detrimental  to  the 
disease  process  itself.  In  order  to  do  this  intelligently  the  individual 
tastes  of  the  patient  should  be  carefully  considered  and  ministered  to. 

In  acute  diseases  of  the  stomach  there  is  rarely  any  danger  of 
inanition.  In  chronic  diseases,  however,  this  danger  is  very  great. 
Von  Noorden  ^  has  performed  a  number  of  exhaustive  tests  in  different 
diseases  of  the  stomach  in  order  to  determine  the  size  of  this  deficit.  He 
calculated  the  caloric  value  of  the  food  eaten  by  the  patient  of  his  own 
free  will ;  he  found  that  in  ulcer  of  the  stomach,  in  chronic  catarrh  of 
the  stomach,  and  in  nervous  dyspepsia  an  average  of  21  calories  pro  kilo 
was  introduced.  This  amount  is  too  small,  for  we  know  that  the  human 
organism  requires  an  average  of  about  34  calories  when  at  rest  and 
about  40  calories  pro  kilo  and  pro  die  when  at  work.  The  physician 
should  endeavor,  to  the  best  of  his  ability,  to  cover  the  demand  for 
calories  in  chronic  diseases  of  the  stomach.  In  some  exceptional  cases 
it  will  be  found  that  this  cannot  be  done  without  endangering  the  life 
of  the  patient. 

There  are  also  a  number  of  diseases  of  the  stomach  in  which  the 
organ  should  be  spared.  This,  of  course,  is  self-understood,  and  need 
hardly  be  mentioned.  It  applies  particularly  to  acute  diseases  of  the 
organ.  In  the  majority  of  chronic  diseases,  however,  this  is  different, 
for  here  the  chief  indication  for  treatment  is  to  maintain  and  raise  the 

1  Loe.  cit. 


THE  DIET.  191 

general  nutrition  of  the  patient  and  at  the  same  time  to  remember  that 
no  food  should  be  given  tliat  might  directly  damage  the  diseased  organ. 
Honigmann  '  has  formulated  the  therapeutic  postulates  in  cases  of  this 
character  as  follows  :  "  The  patient  should  be  systematically  educated  to 
take  a  diet  that  fulfils  all  the  demands  of  his  general  metabolism  and  at 
the  same  time  considers  the  peculiarities  of  the  lesions  existing."  In 
this  wav  the  physiologic  powers  of  the  stomach  that  remain  intact  are 
fully  utilized,  the  perversions  of  function  are  not  increased,  and,  if  any- 
thing, are  utilized  in  such  a  manner  that  they  aid  the  organism  in  its 
attempt  to  maintain  nutrition. 

The  Quantity  of  Food  to  be  Taken ;  Summary  of  the 
Most  Important  Articles  of  Diet. — The  physician'  should  deter- 
mine not  only  the  quality  of  the  articles  of  food  administered,  but  also 
their  quantity. 

The  amount  of  food  that  a  sufferer  from  some  disease  of  the  stomach 
should  take  will  vary  according  to  the  general  constitution  of  the  sub- 
ject, according  to  the  character  and  the  duration  of  the  disease,  and 
other  concomitant  circumstances.  The  exhaustive  investigations  of  von 
Voit  have  given  us  a  solid  basis  from  which  to  calculate  the  demands 
of  a  healthy  subject  for  food.  According  to  von  Voit,  a  healthy  adult 
of  average  weight  should  ingest  100  gm.  of  albumin,  50  gm.  of  fat,  and 
450  o:m.  of  carbohvdrate  in  the  twentv-four  hours.  Nowadavs  we  are 
accustomed  to  express  the  nutritive  value  of  different  articles  of  food  by 
their  caloric  value,  and  no  longer  express  the  quantities  ingested  in 
grams  of  albumin,  fat,  or  carbohydrate ;  thus,  for  instance,  we  do  not 
say  that  a  healthy  adult  needs  daily  100  gm.  of  albumin,  50  gm.  of  fat, 
and  450  gm.  of  carbohydrate,  but  we  sav  he  uses  up  2720  calories. 
Of  these— 

100  X  4.1  =     410  calories  are  contained  in  albumin. 

50  X  9.3  =    465  in  fat. 
450  X  4.1  =  1845  in  carbohydrate. 

In  order  to  calculate  the  caloric  value  of  any  kind  of  food,  the  num- 
ber of  grams  of  albumin  that  are  contained  in  it  are  multiplied  with 
4.1,  the  grams  of  fat  with  9.3,  the  grams  of  carbohydrate  with  4.1  ; 
then  the  whole  is  added :  1  gm.  of  carbohydrate  and  1  gm.  of  albumin 
furnish  4.1,  and  1  gm.  of  fat  9.3,  heat-units.  From  these  figures  we 
can  readily  calculate  the  caloric  value  of  the  food  from  the  average 
number  of  grams  of  albumin,  fat,  and  carbohydrate  that  it  contained. 
The  tables  of  Konig,  Jiirgensen,  and  others  are  a  convenient  aid  in  this 
calculation. 

This  method  of  expressing  the  caloric  value  of  food  is  justified 
particularly,  as  we  know,  from  Rubner's  law  of  isod^mamics,  that  the 
different  articles  of  food  can  replace  one  another  according  to  their  cal- 
oric value ;  in  other  words,  it  is  immaterial  whether  410  calories  are 
introduced  into  the  organism  as  100  gm.  of  albumin  or  100  gm.  of  car- 
bohydrate or  44  gm.  of  fat. 

This  law  of  Rubner  is  very  important  in   the  pathology  of  diseases 
*  Zeitsehr.  /.  Krankenpjlege,  1894,  No.  8. 
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of  the  stomach,  for  it  is  frequently  necessary  to  limit  the  amount  of 
carbohydrate  in  one  form  of  secretory  perversion,  that  of  albumin  in 
another  form.  The  universal  application  of  this  law  is,  however, 
limited  in  certain  respects.  This  is  due  to  the  fact  that  our  organism  is 
accustomed  to  a  diet  of  a  certain  composition,  so  that  it  cannot  tolerate 
any  great  deviation  from  this  average  for  any  great  length  of  time. 
This  applies  particularly  to  albumin,  and  we  know  that  the  amount  of 
albumin  introduced  cannot  be  allowed  to  fall  below  a  certain  value 
without  seriously  damaging  the  organism. 

A  human  being  at  rest  demands  about  35  calories  pro  kilo  of  his 
weight;  a  person  performing  light  work  demands  about  40  calories. 
From  this  we  can  calculate  that  the  caloric  value  of  the  food  of  an 
individual  weighing  50  kilos  is  from  1750  to  2000  calories.  In 
order,  therefore,  to  select  the  correct  amount  of  nourishment  the  weight 
of  the  patient  must  be  known  ;  it  is  well,  therefore,  to  weigh  every  case 
of  stomach  trouble  when  treatment  is  begun,  and  again  from  time  to 
time  thereafter.  In  my  clinic  this  procedure  has  been  carried  out  for 
a  great  many  years. 

From  a  practical  point  of  view  it  is  very  important  to  know  that 
we  are  able  to  replace  the  albumin  in  the  food  by  carbohydrates  and 
possibly  by  fats.  This  can  be  done  only,  however,  to  a  certain  degree. 
It  is  a  useful  thing  to  know,  because  there  may  be  a  transitory  intoler- 
ance to  albumin,  so  that  it  may  be  desirable  to  reduce  the  amount  of 
albumin  in  the  food  and  to  replace  it  by  an  amount  of  carbohydrate 
and  fat  that  corresponds  to  the  caloric  value  of  the  albumin  omitted. 
In  the  case  of  stomach-diseases  it  is  usually  a  difficult  matter  to  give 
much  fat  because  it  is  not  M^ell  tolerated,  consequently  the  deficit  of 
albumin  must  usually  be  compensated  by  the  administration  of  an 
excess  of  carbohydrates. 

Von  Noorden  ^  has  discovered  another  very  important  fact  by  exact 
experimentation.  He  found  that  the  nutrition  of  any  given  case  is 
not  necessarily  impaired  if  the  peptic  power  of  the  stomach  alone  is 
reduced,  and  that  the  assimilation  of  the  chief  articles  of  diet  is  not  nec- 
essarily reduced  under  these  circumstances,  provided  that  the  food 
enters  the  intestine  within  a  comparatively  short  time,  and  before  fer- 
mentation and  decomposition  have  occurred  ;  in  other  words,  the  in- 
testine can  vicariously  assume  the  function  of  the  stomach  as  long  as 
the  motor  power  of  the  stomach  remains  intact.  This  is  also  seen  in 
certain  operations  on  the  stomach  by  which  the  disease  of  the  stomach 
proper  is  not  affected,  but  by  which  the  entrance  of  the  stomach-con- 
tents into  the  intestine  is  facilitated.  Cases  of  this  kind  show  in  a 
most  conclusive  manner  that  under  certain  conditions  the  intestine 
alone  is  capable  of  thoroughly  digesting  the  food.  Quite  a  number 
of  cases  are  on  record  in  which  the  peptic  power  of  the  stomach  was 
completely  lost,  but  in  which  a  decided  and  rapid  improvement  in  the 
general  condition  of  the  patient  occurred  as  soon  as  an  operation  like 
the  one  outlined  above  was  performed. 

^  Lehrbuch  der  Pathologic  des  Stoffwechsels,  1893. 
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In  cases  of  atony  of  the  stomach  in  which  the  ingesta  are  not 
moved  into  the  intestine  as  rapidly  as  is  desired  the  intestine  cannot 
vicarionsly  assume  the  digestive  role  of  the  stomach.  These  observa- 
tions were  made  chiefly  in  human  subjects  ;  they  can  readily  be  corrob- 
orated by  animal  experiments.  Czerny/  de  Filippi/  and  Ogata  ^ 
have  performed  such  animal  experiments  and  have  shown  that  an  ani- 
mal is  capable  of  assimilating  the  regular  amount  of  food,  even  after 
the  stomach  has  been  completely  excluded  from  the  digestion  of  food, 
and  that  no  increased  putrefaction  occurred  in  the  intestine  even  after 
the  disinfectine;  action  of  the  stomach-contents  was  eliminated. 

We  have  already  stated  that  in  the  majority  of  diseases  of  the 
stomach  the  great  loss  of  strength  and  the  emaciation  are  due  to  an 
insufficient  ingestion  of  food.  This  fact  can  be  regarded  as  fully 
established  nowadays.  Our  chief  eifort,  therefore,  in  treating  cases 
of  stomach-disease  should  be  directed  toward  raising  the  general 
nutrition  without,  at  the  same  time,  damaging  the  diseased  organ  ;  in 
other  words,  we  should  attempt  to  introduce  the  necessary  amount  of 
food  into  the  body. 

On  the  one  hand,  therefore,  we  are  confronted  by  the  problem  how 
to  select  a  diet  that  is  qualitatively  adapted  to  the  individual  case,  and, 
at  the  same  time,  to  spare  the  stomach  as  much  as  possible  without,  on 
the  other  hand,  introducing  so  little  nourishment  that  the  general  metabo- 
lism of  the  patient  is  perverted  in  the  sense  of  deficient  assimilation 
and  normal  disassimilation. 

This  goal  can,  of  course,  not  be  reached  in  the  same  manner  in  every 
case.  We  have  already  mentioned  in  our  discussion  of  the  quality  of 
the  food  that  the  nature  of  the  disease  and  the  peculiarities  of  each  in- 
dividual case  must  be  carefully  considered.  If  the  disease  of  the  stom- 
ach is  a  serious  one ;  if  the  introduction  of  food  is  difficult,  we  should 
never  forget  that  a  patient  who  lies  quietly  in  bed  requires  about  one- 
seventh  fewer  calories  than  a  patient  who  is  up  and  about.  For  this  rea- 
son patients  who  are  sufferers  from  severe  disease  of  the  stomach  and 
in  whom  nutrition  is  very  much  impaired  should,  give  up  their  occupa- 
tion for  a  long  period  of  time  and  enjoy  complete  rest.  Whether 
or  not  we  regulate  the  diet  in  any  case  by  introducing  more  albumin, 
more  carbohydrate,  or  more  fat  to  fit  the  nature  of  the  disease,  we 
should  always  attempt  to  introduce  a  sufficient  number  of  calories  in 
the  diet.  At  the  same  time  we  should  avoid  overtaxing  the  diseased 
organ.  In  order  to  comply  with  the  latter  postulate  we  should  admin- 
ister food  that  cannot  irritate  the  stomach  either  chemically  or  mechan- 
ically. Above  all,  the  food  should  be  thoroughly  macerated  and  finely 
divided.  In  cases  of  this  character  the  food,  moreover,  should  be  nour- 
ishing, concentrated,  and  very  finely  divided. 

If  the  physician  desires  to  obtain  a  two-fold  result  in  cases  of  chronic 
disorders  of  the  stomach,  namely,  to  cure  the  disease  and  to  raise  the 

'  Beitrage  zur  operativen  Chirurgie,  Stuttgart,  1878. 
^  Deutsch.  med.   Wochenschr.,  1890,  No.  40. 
^Arch.  f.  Anat.  u.  Physiol.^  1883. 

13 


194  TREATMENT. 

general  nutrition,  he  must  individualize  strictly  in  each  case,  and  he 
must  consider  the  habits  and  the  tastes  of  each  patient  that  he  under- 
takes to  treat. 

In  cases  that  can  take  only  a  liquid  diet — for  instance,  recent  ulcers 
of  the  stomach — milk  is  the  best  food.  It  is  true  that  a  milk-diet  alone 
will  not  cover  the  demand  of  the  organism  for  food,  even  though  it  is 
administered  in  very  large  quantities  (3  to  4  liters).  The  average  nutri- 
tive value  of  good  milk  is  about  590  calories  a  liter,  so  that  3  liters 
correspond  to  1770  calories.  The  majority  of  patients,  however,  with 
stomach-disease  will  not  be  able  to  tolerate  such  large  quantities  of 
milk,  particularly  if  milk  is  the  exclusive  article  of  diet. 

Because  of  these  considerations,  modern  physicians  no  longer  advo- 
cate an  absolute  milk-diet  for  a  long  period  of  time.  This  was  formerly 
one  of  the  favorite  prescriptions  in  a  great  variety  of  diseases  of  the 
stomach.  Nowadays,  this  method  of  treatment  is  employed  only  in  the 
first  stages  of  ulcerative  processes  of  the  stomach ;  in  all  other  cases 
the  physician,  as  a  rule,  replaces  a  part  of  the  ordinary  diet  by  milk  ; 
in  other  words,  he  gives  a  combination  of  milk  and  other  easily  digesti- 
ble food,  particularly  barley-water  and  the  like.  If  the  milk  is  given 
in  smaller  quantities,  combined  with  some  such  article  of  food  as  bar- 
ley-water, it  is  usually  well  tolerated,  even  in  cases  where  an  absolute 
milk-diet  is  not  tolerated.  There  are  other  difficulties  to  counteract 
in  attempting  to  feed  certain  patients  with  milk  alone  that  are  attrib- 
utable in  part  to  the  peculiar  coagulative  properties  of  the  milk,  in 
part  to  individual  dislikes  of  the  patient.  A  mixture  called  fat-milk, 
which  Gartner  recommends,  seems  very  appropriate  ;  this  mixture  con- 
sists of  pure  cow's  milk  from  which  a  portion  of  the  casein,  which  is 
hard  to  digest,  has  been  removed  by  some  mechanical  process ;  a  part 
of  the  lactose  is  thereby  removed,  but  the  loss  is  replaced  by  adding  a 
small  quantity  of  milk-sugar.  According  to  my  own  experience,  which, 
by  the  way,  is  not  very  extensive,  this  food  is  better  tolerated  by  pa- 
tients than  cow's  milk  alone,  and  I  attribute  this  chiefly  to  the  decreased 
amount  of  casein.  The  milk  may  be  better  borne  and  more  easily 
digested  if  a  small  quantity  of  soda,"  lime-water,  or  magnesia  usta  is 
added.  In  the  majority  of  diseases  of  the  stomach  it  is  permissible  to 
add  some  fine  preparation  of  amylaceous  food — for  instance,  decoctions 
of  tapioca,  maizena,  Lofilund's  flour,  etc. 

The  nutritive  value  of  buttermilk  is  very  small,  so  that  this  article 
of  diet  is  not  appropriate  in  cases  of  stomach-disease.  The  same 
applies  to  whey.  A  preparation  that  is  sold  under  the  name  of  kefir  is 
better  than  these  two.  Of  the  different  forms  of  condensed  milk,  I 
think  that  Loflflund's  condensed  milk  is  the  best.  Coffee  and  tea  con- 
tain no  nutritive  material,  and  need  not  be  considered  in  this  connec- 
tion. 

Other  fluid  articles  of  diet  that  can  be  administered  are  meat-broth& 
or  bouillon  and  beef-tea.  Meat-broth  can  hardly  be  considered  a 
suitable  article  of  diet,  as  it  has  no  nutritive  value  ;  beef-tea,  how- 
ever, has  some  nutritive  value.     At  the  same  time,  the  latter  prepara- 
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tion  is  more  of  a  stimulant  and  an  appetizer  than  an  article  of  food. 
Meat-juice,  if  recently  expressed,  has  some  nutritive  value,  as  it  con- 
tains appn)ximately  from  6  to  7  per  cent,  of  albumin.  The  same 
applies  to  the  popular  preparation,  which  is  comparatively  cheap,  namely, 
Valentine's  meat-juice. 

Sufferers  from  stomach-trouble  also  relish  and  digest  different  kinds 
of  soup  containing  chicken  or  calves'  brains,  that  are  finely  macerated 
or  forced  through  a  sieve  ;  also  soups  that  contain  a  little  meat  solution. 

Certain  gelatinous  articles  of  food  consisting  of  gelatm,  calves'  feet, 
etc.,  are  appropriate  articles  of  diet  in  diseases  of  the  stomach,  for, 
on  the  one  hand,  they  replace  the  albumin  and  fat,  and,  on  the  other 
hand,  they  are  easily  absorbed,  so  that  they  contribute  very  much  to 
the  general  nutrition  of  the  patient. 

In  cases  in  which  a  meat-diet  is  permissible  the  different  kinds  of 
meat  should  be  selected  from  one  of  the  scales  that  we  have  mentioned 
above.  The  digestibility  of  the  meat  will  be  very  much  enhanced  if 
it  is  finely  distributed,  and  much  will  depend  on  the  form  in  which  it  is 
served  and  the  manner  in  which  it  is  prepared.  In  selecting  the  meat 
the  age  of  the  animal,  the  tenderness  and  the  age  of  the  meat,  etc., 
must  all  be  considered.  The  digestibility  of  the  meat  can  be  increased 
by  a  number  of  manipulations,  as  beating,  grinding,  scraping,  chopping, 
etc. 

The  digestibility  of  eggs  ,will  depend  altogether  on  the  manner  in 
which  they  are  prepared ;  soft-boiled  eggs  are  probably  the  best. 

In  selecting  fish  for  cases  of  stomach-disease  those  kinds  that  con- 
tain little  fat — as  shell-fish,  trout,  pike,  halibut,  and  carp — are  most 
readily  digested,  whereas  the  fat  varieties,  as  salmon,  eel,  herring,  etc., 
are  not  so  readily  digested. 

Among  the  carbohydrates  we  have  a  great  variety  to  select  from.  In 
order  that  they  be  digestible,  the  digestive  processes  in  the  mouth  and  the 
intestine  must  be  normal.  It  is  necessary,  therefore,  that  this  class  of 
food  should  be  well  chewed  and  carefully  insalivated.  If  the  carbo- 
hydrate food  contains  much  cellulose,  as  is  the  case  in  cereals,  they  are 
not  so  readily  digested.  It  is  best,  therefore,  to  grind  them  thoroughly 
before  using  them  as  food.  If  there  is  a  tendency  to  stagnation  in 
the  stomach,  so  that  there  is  danger  of  fermentation,  the  administra- 
tion of  carbohydrate  food  should  be  carefully  supervised.  Ordinary 
bread  (rye  bread  or  domestic  bread  which  is  prepared  from  fermented 
dough)  is  not  a  suitable  article  of  diet  for  most  cases  of  stomach-dis- 
ease. The  best  form  in  which  amylaceous  food  should  be  adminis- 
tered to  such  cases  is  Zwieback,  toast,  fine  white  bread,  maizena 
flour,  tapioca  flour,  oatmeal,  and  Lofflund's  "  Kindermehl."  All 
these  different  kinds  of  flour  can  be  prepared  in  different  ways.  Ale- 
uronat  flour,  which  Ebstein  ^  has  recommended  for  dyspeptics,  is  a  suit- 
able article  of  food,  as  it  contains  very  much  albumin  (over  80  per 
cent.).     It  seems  worth  while  to  try  this  food  in  stomach-diseases. 

A  number  of  leguminous  prepared  foods  contain  much  albumin. 
^  Deutsch.  med.   Wochenschr.,  1892,  No.  19. 


196  TREATMENT. 

They  are  manufactured  in  such  a  manner  that  they  are  finely  di- 
vided. Among  these  preparations  I  can  particularly  recommend 
Hartenstein's  leguminose,  Liebig's  maltoleguminose,  and  Knorr's  differ- 
ent preparations.  Roots  and  bulbs  are  usually  devoid  of  much  nutri- 
tive value.  If  potatoes  are  eaten,  they  should  be  given  in  fine  dis- 
tribution— for  instance,  as  mashed  potatoes.  Sago  and  tapioca  contain 
much  starch  and  are  useful  articles  of  diet ;  they  should  be  given  in 
the  form  of  soups  or  mushes. 

All  varieties  of  cabbage  and  of  leaf  vegetables  are  best  omitted 
from  the  diet  of  stomach-cases,  as  they  contain  very  much  cellulose ; 
the  same  applies  to  salads. 

Fruit  possesses  so  little  nutritive  value  that  it  need  hardly  be  consid- 
ered. In  the  discussion  of  the  different  diseases  of  the  stomach  we 
will  outline  in  what  form  fruit  can  be  eaten  in  different  diseases. 

There  is  a  great  diversity  of  opinion  in  regard  to  the  amount  of 
fat  that  stomach-cases  should  be  allowed  to  eat.  As  fat  possesses  a 
high  caloric  value  and  at  the  same  time  a  small  bulk,  it  should  be 
of  value  in  all  cases  in  which  it  is  desired  to  raise  the  general  nutri- 
tion. An  objection  is  frequently  formulated  against  the  employment 
of  fat — namely,  that  it  constitutes  a  chemical  irritant.  Von  Noorden 
has  investigated  this  question  and  has  found  that  this  is  true  only  in  a 
mitigated  sense.  I  can  corroborate  his  experience.  It  is  true  that 
many  cases  of  stomach-disease  have  a  decided  aversion  against  fatty 
food,  and  it  is  also  true  that  they  frequently  complain  of  gastric  dis- 
comfort or  of  nausea  after  eating  fat  meat,  fat  gravies,  etc.  Very  fat 
meat  prevents  the  stomach-juice  from  thoroughly  permeating  the  food. 
The  so-called  white  meats,  chicken  and  veal,  contain  little  fat  and  are 
very  soft,  so  that  they  are  readily  digestible  and  better  borne  than  the 
red  meats,  with  the  possible  exception  of  raw  or  scraped  beef. 

[According  to  American  experience,  veal  is  not  so  readily  digested  as 
beef.  There  appears  to  be  a  peculiarity  in  the  behavior  of  individual 
stomachs  in  this  respect ;  for  while  veal  is  very  indigestible  with  many, 
it  occasionally  is  well  tolerated  and  with  some  appears  to  be  easily 
digested. — Ed.] 

The  same  may  be  said  in  regard  to  fat  as  in  regard  to  other  arti- 
cles of  diet — namely,  that  everything  may  depend  on  the  manner  of 
preparation.  Even  traces  of  some  fat  that  has  a  disagreeable  taste 
may  spoil  the  appetite  altogether,  whereas,  on  the  other  hand,  large 
quantities  of  fat  that  are  administered  in  a  suitable  form  are  frequently 
very  well  borne.  This  possible  disadvantage  may  readily  be  avoided 
if  fat  is  given  in  the  form  of  butter,  together  with  some  carbohy- 
drate. 

Every  stomach-case  will  readily  tolerate  considerable  quantities  of 
butter  if  it  is  given  with  cakes.  Zwieback,  or  fine  white  bread,  and 
should  experience  no  discomfort  from  its  ingestion.  In  this  manner 
from  50  to  100  gm.  can  readily  be  given  in  a  day,  and  this  amount  of 
fat  possesses  a  caloric  value  of  from  465  to  930  calories. 


THE  DIET. 


197 


Another  good  preparation  is  von  Mering's  chocolate.  In  this  food 
the  fat  of  the  cocoa  bean  is  emulsified  by  the  addition  of  a  certain  per- 
centage of  free  fat  acid.  This  makes  it  more  readily  digestible  and 
enables  us  to  give  the  patient  large  amounts  of  fat  in  a  more  palatable 
form. 


If  it  is  desired  to  spare  the  diseased  organ  and  at  the  same  time  to 
raise  nutrition,  the  form  of  the  fat  and  the  quantity  of  the  diet  must 
be  considered,  and,  in  addition,  the  caloric  value  of  the  fat  eaten.  The 
only  way  in  which  to  treat  these  cases  successfully  and  in  which  the 
two  chief  postulates  of  treatment  of  stomach-diseases — namely,  sparing 
the  stomach  and  raisins:  nutrition — can  be  reached  is  to  calculate  and 
consider  carefully  the  caloric  demands  of  each  individual  case. 

The   Chemical    Composition    of    the   Most    Important    Articles    of    Diet, 
according  to  konig  and  others  (given  in  percentages). 


Nitroge- 

Nitrogen- 

Meats  and  Fish. 

Water. 

nous  coustit- 
uents. 

Fat. 

free  constit- 
uents. 

Ash. 

Beef,  very  fat 

55.42 

17.19 

26.38 

1.08 

Beef,  lean 

76.71 

20.78 

1.50 

1.18 

Veal,  fat 

72.31 

18.88 

7.41 

0.07 

1.33 

Veal,  lean 

78.84 

19.84 

0.82 

(0.50) 

Mutton,  very  fat 

47.91 

14.80 

36.39 

0.05 

0.85 

Mutton,  half  fat 

75.99 

17.11 

5.77 

1.33 

Pork,  fat 

47.40 

72.57 

14.54 
20.25 

37.34 

6.81 

0.72 

Pork,  lean 

1.10 

Hare 

74.16 

23.34 

1.13 

0.19 

1.18 

Venison 

75.76 
70.06 

19.77 
18.49 

1.92 
9.84 

1.42 
1.20 

1.18 

Chicken,  fat 

0.19 

Chicken,  lean      

76.22 

19.72 

1.42 

1.27 

1.37 

Young  capon,  lean     .... 

70.03 

23.32 

3.15 

2.49 

1.01 

Duck  (wild) 

70.82 

22.65 

3.11 

2.33 

1.09 

Partridge 

71.96 
75.10 

47.68 

25.26 
22.14 
27.10 

1.43 

1.00 

15.35 

o.Ve 

1.39 

Pigeon    

1.00 

Smoked  beef    ....... 

10.59 

Smoked  beef-tongue  .... 

35.74 

24.31 

31.61 

8.51 

"Westphalia  ham 

27.98 

23.97 

36.48 

1.50 

10.07 

Salted  ham 

62.58 

22.32 

8.68 

6.42 

Pomeranian  goose-breast 

41.35 

21.45 

31.49 

1.15 

4.56 

"Westphalia  "  Mettwurst  "   . 

20.76 

27.31 

39.88 

5.10 

6.95 

Cervelat  sausage 

37.37 

17.64 

39.76 

5.44 

Frankfurter  sausages  .... 

42.79 

11.69 

39.61 

2.25 

3.66 

Liver  sausage  (first  quality) 

48.70 

15.93 

26.33 

6.38 

2.66 

Smoked  or  boiled  salmon  .    . 

74.36 

15.01 

6.42 

2.85 

1.36 

River  eel      

57.42 
80.71 

12.83 
10.11 

28.37 
7.11 

0.53 

0.85 

Fresh  herring  ....... 

2.07 

Pike 

79.59 

18.34 

0.51 

0.63 

0  93 

Shellfish 

80.97 
86.14 
76.97 

17.09 
11.94 
20.61 

9.34 
0.25 
1.09 

'0.'45 

1.64 

Halibut 

1.22 

Carp 

1.33 

Oysters 

89.69 

4.95 

0.37 

2.62 

2.37 

Salted  herring 

46.23 

18.90 

16.89 

1.57 

16.41 

Sardelles 

51.77 

22.30 

2.21 

0.45 

23.27 

Kippered  herring 

69.49 

21.12 

8.51 

1.24 

Caviar 

41.82 

31.36 

15.61 

2.23 

8.98 

It  will  be  an  easy  matter  for  any  physician  to  do  this  if  he  will  util- 
ize the  well-known  tables  that  we  have  and  which  give  us  the  average 
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Nitroge- 

Nitrogen- 

Milk,  Butter,  Ctieese,  Eggs. 

Water. 

nous  constit- 

Fat. 

free  constit- 

Ash. 

uents. 

uents. 

Cow's  milk 

87.42 

3.41 

3.65 

4.81 

0.71 

Cream 

65.51 

3.61 

26.75 

3.52 

0.61 

Butter 

14.49 

0.71 

83.27 

0.95 

Cream  cheese 

38.01 

16.28 

41.22 

1.90 

2.59 

Milk  cheese 

43.87 

34.99 

11.37 

5.40 

4.37 

Buttermilk 

90.27 

4.06 

0.93 

4.07 

0.67 

Whev 

93.24 
73.67 

0.85 
12.55 

0.23 
12.11 

3.03 
0.55 

0.65 

Hen's-eggs 

1.12 

White  of  hen 's-eggs  .    .    .    . 

85.75 

12.67 

0.25 

0.59 

Yolk  of  hen's-eggs     .... 

50.82 

16.24 

31.75 

0.12 

1.09 

Vegetables,  Bread. 


Nitroge- 
Water.    nous  constit- 
uents. 


Fat. 


Sugar. 


Nitrogen-      wood- 
free  constit- !  "°°„        Ash. 
uents. 


fiber. 


Wheat  bread     .    .    .    , 

Eye  bread 

Fine  wheat-zwieback 

Cakes , 

Potatoes , 

Asparagus 

Cauliflower  .... 
Brussels  sprouts  .  . 
Eed  cabbage  .... 
"White  cabbage  .  .    . 

Spinach 

Green  peas 

Carrots 

Noodles 

Prepared  oatmeal  .  . 
Leguminose    .... 


35.59 
42.27 
1.18 
9.60 
75.48 
93.75 
90.89 
85.63 
90.06 
89.97 
88.47 
80.49 
87.05 


13.07 
8.89 
9.00 


7.06 

6.11 

13.31 

11.00 

1.95 

1.79 

2.48 

4.83 

1.83 

1.89 

2.49 

5.75 

1.04 

9.02 

11.49 

23.55 


0.46 
0.43 
3.18 
4.60 
0.15 
0.25 
0.34 
0.46 
0.19 
0.20 
0.58 
0.50 
0.21 
0.30 
6.32 
1.25 


4.02 
2.31 

7.12 


0.37 
1.21 

1.74 
2.29 
0.10 

6.74 


51.46 

46.93 

73.96 

73.30 

20.72 

2.26 

3.34 

6.22 

4.12 

2.58 

4.34 

10.86 

2.66 

76.77 

70.84 


0.32 
0.49 
0.25 

0.75 
1.04 
0.91 
1.57 
1.29 
1.84 
0.93 
1.60 
1.40 


1.05 


64.05 


1.09 
1.46 
1.00 
1.50 
0.95 
0.54 
0.83 
1.29 
0.77 
1.23 
2.09 
0.80 
0.90 
0.84 
1.41 
2.15 


Fruit. 


Apples  .  . 
Pears  .  . 
Plums  .  . 
Mirabelles 
Peaches  . 
Apricots  . 
Grapes  .  . 
Strawberries 
Almonds 
Hazelnuts 
Chestnuts 

Sugar,  Honey. 

Cane-sugar  .    . 
Beet-sugar,  fine 
Honev   .... 


Water. 


84.79 
83.03 


79.42 
80.03 
81.22 
78.17 
87.66 
5.39 
3.77 
51.48 

2.16 
19.61 


Nitroge- 
nous constit- 
uents. 


0.36 
0.36 
0.40 
0.38 
0.65 
0.49 
0.59 
0.54 
24.18 
15.62 
5.48 


0.35 
1.20 


Fat. 


0.45 
53.68 
66.47 

1.37 


Free 
acids. 


0.82 
0.20 
1.50 
0.53 
0.92 
1.16 
0.79 
0.93 


Sugar. 


7.22 
8.26 
3.56 
3.97 
4.48 
4.69 
14.36 
6.28 


93.33 
99.75 
73.72 


Other  nitro- 
gen-free 
extractives. 

Wood- 
fiber. 

4.81 

1.51 

3.54 

4.30 

4.68 

4.34 

10.07 

4.99 

7.17 

6.06 

6.35 

5.27 

1.96 

3.60 

1.01 

2.32 

7.23 

6.56 

9.03 

3.28 

38.34 

1.61 

3.40 

0.12 

5.28- 

Ash. 


0.49 
0.31 
0.66 
0.64 
0.69 
0.82 
0.53 
0.81 
2.96 
1.83 
1.72 


0.76 
0.13 
0.19 


amounts  of  albumin,  fat,  and  carbohydrate  that  the  different  articles  of 
diet  contain.^     If  these  tables  are  consulted  and  if  the  different  points 

1  See,  for  instance,  Konig's  Procentische  Zusammensetzung  der  menschlichen  Nahr- 
ungsmittd  {Proeentic  Composition  of  ihe  Food  of  Man),  1888  ;  Jiirgensen's  Procentische 
Zusammensetzung  der  Nahrungsmtttel  {Proeentic  Composition  of  the  Food),  1888,  etc. 
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of  view  that  we  have  just  enumerated  are  carefully  considered, 
any  practitioner  should  be  able  to  prescribe  a  diet  that  is  correct  in 
quality  and  quantity  and  fully  satisfies  the  caloric  demands  of  the 
patient. 

The  reader  will  find  a  variety  of  diet-lists  in  which  the  caloric 
value  of  the  different  articles  of  food  is  calculated  in  a  number  of 
works ;  for  instance,  in  the  excellent  book  by  Wegele,  The  Dietetic 
Treatment  of  Gcuitro-intestinal  Disease.'^,  also  in  Biedert's  and  Langer- 
mann's  A  Text-book  of  Dietetics :  A  Cook-book  for  Cases  of  Gastric  and 
Intestinal  Diseases,  etc.  In  discussing  the  different  forms  of  stomach- 
diseases  we  will  frequently  have  occasion  to  refer  to  such  diet-lists. 
In  order  to  enable  my  readers  to  formulate  dietaries  for  themselves  that 
are  suitable  to  each  case  and  that  take  the  caloric  value  of  the  different 
articles  of  food  prescribed  into  consideration,  I  subjoin  a  summary  of 
the  different  constituents  of  the  more  important  articles  of  food.  In 
order  to  determine  the  caloric  value  of  each  kind  of  food  the  number 
of  grams  of  albumin  that  it  contains  must  be  multiplied  with  4.1,  the 
number  of  grams  of  fat  with  9.3,  the  number  of  grams  of  carbohydrate 
with  4.1,  and  then  the  three  multiples  obtained  must  be  added.  The 
sum  will  give  the  caloric  value  of  the  food  prescribed. 

In  order  to  demonstrate  the  exact  method  of  calculating  the  caloric 
value  of  different  articles  to  the  reader  I  add  a  few  diet-lists  that  I 
copy  from  the  report  of  Von  Noorden,^  quoted  above.  I  have  selected 
these  particular  ones  because  they  seem  especially  well  chosen. 

I.  Chiefly  Milk-diet,   with   the   Addition  of   Carbohydrates  in 

Liquid  Form. 

Albumin.  Fat.  hydrate  Calories. 

Very  good  milk  1700  c.c.     .    .    .       70.2  66.3  69.7  1295 

Soup   from   30    gm.    of    tapioca 

flour  and  10  gm.  of  albumose 2      10.0  .    .  30.0  164 

Soup   of  40  gm.    of  wheat  flour 
with  one  part  of  milk,  10  gm. 

of  cane-sugar,  and  1  egg  .    .    .  7.0  5.5  40.0  244 

87^2  7L8  139T  1703 

II.  Chiefly  Milk-diet  with  the  Addition  of  Carbohydrates  in  the 
Form  of  Mushes  and  Soups. 

Albumin.  Fat.  hydrate  Calories. 

Very  good  milk  1500  c.c.     ...         62  58.5  63  1056 

Soup  from  15  gm.  of  sago,  10  gm. 

of  butter,  1  egg,  10  gm.  of  albu- 

mose 17  13.5  15  257 

Mush  made  of  80  gm.  of  wheat 

flour,  1  escg,  10  gm.  cane-sugar 

(two  meals) _7  5.5  90  398 

86  7775  168  1711 

1  Berlin.  Klinik,  1893,  No.  55. 

2  10  grams  {2h  drams)  of  albumoses  are  contained  in  90  c.c.  (3  fluidounces)  of 
Denayer's  preparation,  in  22  gm.  (5J  drams)  of  Kemmerich's  preparation,  and  in  30 
gm.  (1  ounce)  of  Koch's  preparation. 
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III.    Milk-diet  with  Solid  Food  Made  of  Flour,  but  Leaving  Little 
Eesidue,  and  with  Meat-bkoth. 


Albumin. 


Milk  1250  c.c 

Meat-broth  with  1  egg,  10  gm. 
of  butter,  50  gm.  of  fine  wheat 
bread  (toasted  or  softened)  .    . 

Cakes  70  gm.,  butter  15  gm.   .    . 

Soup  made  from  30  gm.  of  tapioca 
flour,  1  egg,  10  gm.  of  butter  . 


51 


10 
5 

J_ 
73 


Fat. 
49 


14 
12 


14 

89 


Carbo- 
hydrate. 
52 


30 
50 

30 
162 


Calories. 
878 


294 
337 

282 
1791 


IV.  Milk  with   Tender  Meat  ;  Solid  Foods  made  from   Flour  ;  Butter 

AND  Soups. 

Albumin.  Fat.  hydrate  Calories. 

Breast  of  young  chicken  ^  100  gm. 

(weighed  raw) 19.6  2.8  .    .  106.4 

100  gm.  of  mashed  potatoes    .    .         2.0  4.0  20  127.4 

2  eggs 14.1  11.0  .    .  160.1 

100  gm.   of  fine  wheat  bread 

(toasted) 7.0  0.5  55  258.8 

30  gm.  of  butter 23.0  .    .  213.9 

100  gm.  of  trout 19.3  2.1  .    .  106.4 

1250  c.c.   of  milk,  and,  in  addi- 
tion, soups 51.0  49.0  52  878.0 

113.0  92:1  127  1851.0 


y.    More  Abundant  Diet — Non-irritating. 


Tender  meat^  250  gm.   .    .    . 

Cocoa  20  gm 

3  eggs  3 

100  gm.  of  Zwieback     .    .    . 
100  gm.  of  fine  wheat  bread 

50  gm.  of  cakes 

50  gm.  of  butter  * 

40  gm.  of  tapioca  flour  ^    .    . 
40  gm.  of  maizena  flour  .    . 

20  gm.  of  sugar  8 

1250  gm.  of  milk '      .... 


Ibumin. 

Fat. 

Carbo- 
hydrate. 

Calories 

49 

7.0 

266 

4 

6.0 

8 

105 

21 

16.0 

235 

8 

1.0 

75 

7 

0.5 

55 

259 

4 

2.3 

36 

187 

44.0 

407 

40 

164 

40 

164 

20 

82 

51 

49.0 

52 

878 

144 

125.8 

326 

2747 

General  Rules  for  Stomach-cases  Before  and  After 
Kating". — Following  our  discussion  of  the  quality  and  thie  quantity  of 
the  diet,  it  may  be  well  to  give  briefly  a  few  general  rules  in  regard  to 
the  manner  of  eating ;  these  should  be  observed  by  all  healthy  persons, 
and  particularly  by  persons  who  are  afflicted  with  some  disease  of  the 
stomach. 

^  Other  lean  meats,  including  fish  and  game,  almost  all  have  a  similar  composition, 
based  on  their  weight  in  the  raw  state. 

2  Various  kinds  of  meat,  finely  divided,  raw,  broiled,  or  roasted,  with  a  little  butter ; 
hot  or  cold,  given  in  two  meals. 

^  One  egg  for  cocoa,  one  for  soup,  and  one  raw  or  soft  boiled. 

*  To  be  used  with  the  starchy  foods,  the  soup,  and  the  cocoa. 

*  To  thicken  the  soup  made  from  stock. 

^  For  the  cocoa  and  corn-meal  (maizena)  pudding. 

^  Part  to  be  taken  alone  ;  the  remainder  with  the  cocoa  and  corn-meal  pudding. 
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The  Act  of  Chewing  and  Digestion  in  the  Mouth. — Every  stom- 
ach-case should  make  it  a  rule  to  masticate  thoroughly  the  food  after 
insalivating  it,  and  to  grind  the  food  as  much  as  possible.  All  these 
rules  seem  self-evident,  but  everybody  knows  how  often  they  are  violated. 
It  is  necessary  in  tlie  majority  of  cases  to  call  the  patient's  attention  to 
these  matters  repeatedly.  A  good  set  of  teeth  and  painstaking  care 
thereof  are  the  fundamental  conditions  for  good  gastric  digestion — 
in  fact,  of  digestion  in  general.  We  need  not  here  give  the  reasons 
for  this.  If  a  patient  presents  himself  without  teeth,  the  treatment  of 
his  case  should  be  begun  by  ordering  an  artificial  set.  The  experiments 
of  Sticker  ^  and  Biernacki  ^  have  shown  how  important  digestion  in  the 
mouth  is  for  general  digestion.  These  authors  have  shown  that  the 
function  of  mouth  digestion  is  not  only  to  grind  up  the  food  and  to 
convert  starch  into  sugar,  but  that  the  secretion  of  saliva  exercises  a 
direct  and  important  influence  on  the  secretion  of  gastric  juice  in  the 
sense,  namely,  that  the  chemical  and  motor  powers  of  the  stomach  are 
reduced  if  the  food  that  is  swallowed  contains  too  little  saliva. 

The  Sequence  of  the  Different  Meals. — A  healthy  person  should 
arrange  his  meals  so  that  they  are  taken  at  regular  intervals.  Even  in 
a  healthy  person  deviations  from  the  ordinary  mode  of  life,  changing 
the  time  of  eating,  may  cause  disagreeable  sensations.  If  this  is  true 
in  healthy  subjects,  it  is  much  more  apparent  in  cases  with  diseases  of 
the  stomach.  If  the  time  of  eating  is  changed,  the  length  of  time  dur- 
ing which  food  is  present  in  the  stomach  is  also  changed.  An  article 
of  diet  that  would  have  been  digested  in  a  short  time  had  it  been  eaten 
at  the  usual  hour  may  require  much  more  time  for  digestion  if  eaten  at 
an  unaccustomed  hour.  If  the  sequence  of  the  diiferent  meals  is  irreg- 
ular, therefore,  the  diseased  organ  is  overtaxed.  It  should  be  one  of 
the  chief  indications  in  the  treatment  of  diseases  of  the  stomach  not  to 
overtax  the  organ. 

The  nature  of  the  disease  and  the  character  of  the  perversion  of 
function  will  determine  whether  it  is  best  to  eat  small  meals  at  frequent 
intervals  or  larger  meals  at  longer  intervals.  If  a  subject  is  a  sufferer 
from  atony,  small  meals  should  be  given  ;  if  a  sufferer  from  hyperacidity, 
larger  quantities  of  albuminous  food  seem  to  agree  better.  Here,  too, 
certain  exceptions  are  seen.  The  character  of  the  disease  alone  does 
not  always  determine  the  frequency  and  the  quantity  of  the  meals ;  the 
subjective  sensations  of  the  patient  and  other  general  conditions  must 
be  considered.  In  a  number  of  diseases  there  is  pain  at  the  height  of 
digestion ;  in  other  cases,  when  the  stomach  is  empty.  Some  patients 
feel  very  much  better  and  the  pain  disappears  as  soon  as  they  take  some 
food ;  in  others  again  this  occurs  as  soon  as  the  stomach  becomes  empty. 
In  the  former  case  small  meals  should  be  given  frequently  ;  in  the  latter, 
large  meals  at  longer  intervals. 

One   other  point  is  of  sufficient  importance  to  warrant  discussion 

1  Volkmann's  Samml.  klin.  Vorirdge,  No.  297. 
*  Zeitschr.  f.  klin.  Med.,  vol.  xxi. 
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here — namely,  the  temperature  of  the  food  and  the  drink.^  The  average 
person  sms  greatly  in  this  respect  by  taking  food  and  drink  that  is  either 
much  too  hot  or  much  too  cold,  or  by  eating  some  very  hot  article  of 
food  immediately  after  some  ice-cold  material,  or  vice  versa.  Even  in 
a  healthy  person  such  extremes  of  temperature  may  be  detrimental  to 
gastric  digestion,  and,  of  course,  if  the  stomach  is  diseased,  this  is  par- 
ticularly the  case.  It  is  well  known  that  iced  water  and  ice-cold  beer,  if 
it  is  taken  rapidly  and  when  the  body  is  overheated,  may  cause  cardial- 
gia  and  dyspepsia.  Wegele  ^  has  called  attention  to  the  fact  that  in 
America  there  are  a  great  many  dyspeptics,  and  he  perhaps  correctly 
attributes  this  fact  to  the  consumption  of  ice-cold  drinks,  iced  water,  etc., 
which  are  so  popular  in  this  country. 

If  the  food  is  too  hot,  a  great  variety  of  disturbances  may  arise — 
in  fact,  the  frequent  occurrence  of  ulcer  of  the  stomach  in  cooks  has 
been  attributed  to  the  oft-repeated  tasting  of  very  hot  articles  of  food ; 
certain  animal  experiments  have  showm  that  very  hot  food  may  exercise 
a  deleterious  influence  on  the  gastric  mucosa.  It  is  well  know^n  that 
drinks,  particularly  soups,  coffee,  tea,  etc.,  are  generally  taken  much 
too  hot.  Uffelmann,^  and  after  him  Wegele,*  expresses  the  opinion  that 
the  best  temperature  should  be  one  that  is  as  near  as  possible  to  the 
blood-temperature — namely,  37°  to  38°  C.  (98°-100°  F.).  At  the 
same  time  they  recognize  that  habit  and  the  individual  taste  of  the 
subject  play  a  certain  role  in  this  regard. 

Regulations  to  be  Observed  After  Eating. — The  question  has  fre- 
quently been  agitated  and  discussed,  whether  stomach-cases  should  be 
advised  to  rest  or  to  move  about  after  eating.  The  answers  to  this 
question  have  been  varied. 

I  believe  that  healthy  subjects  should  be  governed  in  this  respect  by 
their  subjective  sensations,  but  that  in  stomach-diseases  the  matter  is 
different.  We  are  never  justified  in  applying  rules  and  regulations  that 
are  correct  in  the  case  of  a  healthy  subject  to  the  case  of  a  subject  that  is 
afflicted  with  a  disease  of  the  stomach.  Experiments  performed  on 
animals  can,  of  course,  never  be  applied  to  human  subjects  without 
careful  analysis. 

Spirig  ^  has  performed  a  number  of  experiments  in  healthy  subjects 
on  the  effect  of  rest  and  exercise  on  the  acidity  and  the  motor  powers 
of  the  stomach.  He  performed  his  experiments  on  himself  and  on  a 
second  healthy  person,  and  found  that  the  acidity  of  the  stomach  is 
greater  when  the  person  is  at  rest  than  when  he  is  moving  about  or  per- 
forming some  physical  exercise,  and  that,  inversely,  the  motor  power  of 
the  stomach  is  better  after  physical  exercise  than  after  a  period  of  bodily 
rest.     Spirig,  therefore,  believes  that  in  cases  of  hyperacidity  the  patient 

1  On  this  point  compare  especially  UfFelmann,  "Die  Temperatur  unserer  Speisen 
und  Getranke, "  Wien.  KliniJc,  1887,  No.  9. 

^  Wegele,  Die  di'aietlsche  Behandlung  der  Magendarmerkrankungen,  1893. 

^  Uffelmann  and  Munk,  Die  Ernahrung  des  gesunden  und  kranken  Menschen,  sec- 
ond edition,  p.  334. 

*Loc.cit.  ^Dissertation,  Berne,  1892. 
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should  be  advised  to  move  about  after  eating.  Salvioli  *  arrives  at  the 
same  conclusions.  He,  too,  found  that  after  fatiguing  muscular  exercise 
less  hydrochloric  acid  was  secreted,  but  that  the  propulsion  of  the  food 
into  the  intestine  was  accelerated.  Forster,-  on  the  other  hand,  was 
unable  to  determine  any  diiference  in  the  time  required  for  digesting  cer- 
tain articles  of  diet  during  rest  or  during  exercise.  Cohn,^  in  his  ani- 
mal experiments,  found  that  the  gastric  digestion  was  slowed  if  his  dogs 
were  allowed  to  run  about  after  eating. 

On  the  basis  of  all  these  results  we  can  say  that  in  a  healthy,  robust 
subject  it  is  immaterial  for  gastric  digestion  whether  he  rests  after  meals 
or  walks  about.  The  whole  question  probably  is  a  matter  that  must  be 
decided  by  the  subjective  sensations  of  the  individual.  In  weak  and 
reduced  subjects,  on  the  other  hand,  particularly  in  sufferers  from  some 
disease  of  the  stomach,  this  is  altogether  different.  The  only  way  to 
decide  the  question  as  to  what  is  best  for  them  is  on  the  basis  of  clinical 
observation  and  experience.  One  of  the  most  important  regulations  in 
diseases  of  the  stomach  is  that  the  clothing  should  not  be  too  tight  after 
eating,  so  that  the  stomach  is  not  compressed  during  the  period  of  digestion. 

The  question  whether  the  patient  should  simply  rest  or  should  try 
to  go  to  sleep  after  eating  has  not  been  decided.  Schiile  *  determined 
the  acidit}^  of  the  stomach  while  the  subject  he  examined  was  asleep, 
and  found  that  in  a  healthy  subject  who  took  a  test-meal  in  the  evening 
the  acidity  of  the  stomach  was  not  greater  during  sleep  than  in  normal 
conditions.  He  found,  however,  that  the  motility  of  the  stomach  was 
reduced  during  sleep.  Schiile,  therefore,  recommends  forbidding  patients 
with  hyperacidity  to  go  to  sleep  after  eating.  I  think  this  conclusion 
altogether  too  far-reaching ;  for,  in  the  first  place,  the  result  seen  in  a 
healthy  person  cannot  be  absolutely  applied  to  pathologic  cases ;  in  the 
second  place,  the  results  obtained  from  the  examination  of  a  test-meal 
taken  in  the  middle  of  the  day  cannot  be  absolutely  compared  with  the 
results  that  are  obtained  from  the  examination  of  a  test-meal  taken  in 
the  evening.  For  these  reasons  Schiile's  experiments  can  hardly  be 
applied  to  our  question,  chiefly  because  they  refer  to  sleep  at  night, 
whereas  we  are  attempting  to  determine  the  effect  of  sleep  in  the  middle 
of  the  day  on  gastric  functions. 

Very  violent  physical  exercise  on  a  full  stomach  should,  of  course, 
be  forbidden  in  all  cases  of  stomach-disease.  It  seems  that  the  best 
regulation  to  give  cases  of  stomach-disease  is  to  rest  in  a  horizontal 
position  after  eating  ;  this  applies  to  all  diseases  of  the  stomach  in 
which  the  tone  of  the  gastric  muscularis  is  reduced,  to  cases  of  ulcer  of 
the  stomach,  and  to  all  cases  of  irritation  of  the  stomach  ;  finally,  to 
diseases  of  the  stomach  in  which  the  general  nutrition  is  at  the  same 
time  very  mucb  reduced.  The  horizontal  position  removes  a  great  deal 
of  strain  from  the  walls  of  the  stomach,  and  prevents  them  fi-om  being 
too  much  distended  and  weighted. 

1  Arch.  ital.  de  hioL,  1892,  vol.  xvii.,  248.  "  Handbuch  der  Hygiene,  1882. 

3  Deutsch.  Arch.  f.  klin.  Med.,  1888,  vol.  xlvii. 
*  Berlin,  klin.  Wochenschr.,  1895,  No.  50. 
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If  cases  of  atony  of  the  stomach  move  about  very  much  imme- 
diately after  a  full  meal  or  after  drinking  large  quantities  of  fluid,  the 
stomach  is  pulled  downward,  and  in  this  way  the  further  development 
of  atony  is  favored.  Unfortunately,  this  regulation  is  indiscriminately 
given  in  a  number  of  resorts  in  which  diseases  of  the  stomach  are 
treated  in  a  routine  manner  and  where  the  attending  physicians  do  not 
sufficiently  specialize  in  individual  cases.  It  may  even  occur  that  under 
these  circumstances  violent  acute  dyspeptic  attacks  are  seen.  I  believe 
that  Kussmaul's  explanation  of  this  occurrence  is  the  correct  one ;  he 
claims  that  under  the  circumstances  outlined  the  duodenum  may  become 
mechanically  occluded  by  the  pyloric  part  of  the  stomach,  which  is  dis- 
tended and  oversveighted,  occlusion  occurring  in  such  a  manner  that  the 
heavy  pylorus  drags  the  duodenum  downward  and  causes  a  narrowing 
of  its  lumen  or  a  bending  of  the  intestine  at  that  point  where  the  duo- 
denum is  attached  to  the  spinal  column  (Fleiner  ^). 

We  need  hardly  explain  the  regulation  that  should  be  given  to  cases 
of  ulcer — namely,  that  they  should  remain  quiet  as  much  as  possible. 
In  the  majority  of  cases  of  this  character  the  patients  themselves  feel 
that  the  distress  they  suffer  is  relieved  by  rest  and  aggravated  by  exer- 
cise. Another  class  of  stomach-cases  that  should  rest  as  much  as  possi- 
ble are  those  in  which  the  general  nutrition  is  very  much  reduced.  Rest 
in  these  cases  reduces  general  katabolism  and  in  this  way  acts  bene- 
ficially. 

A  number  of  nervous  diseases  of  the  stomach  call  for  an  altogether 
different  treatment.  Here  moderate  exercise  after  eating  usually  agrees 
better  than  prolonged  rest.  Exercise  must,  of  course,  not  be  too  vio- 
lent nor  too  fatiguing. 

The  question  whether  passive  exercise  should  be  indulged  in  must,  in 
some  instances,  be  answered  differently  than  the  question  in  regard  to 
active  exercise.  All  patients  with  stomach-disease  with  the  exception 
of  certain  nervous  disorders  should  be  forbidden  to  ride  horseback. 
There  is  no  objection  to  driving,  although  the  benefits  to  be  derived 
from  such  exercise  are  manifested  more  in  the  improvement  of  the  gen- 
eral health  than  in  any  direct  effect  on  the  local  disease  of  the  stomach. 

The  chief  regulation  in  regard  to  supper  is  that  it  should  not  be 
eaten  too  late  and  should  not  be  too  abundant ;  this  applies  particularly 
to  cases  in  which  the  motor  power  of  the  stomach  is  reduced. 

"We  need  hardly  mention  that  in  all  cases  of  stomach-disease  the 
action  of  the  bowels  should  be  carefully  super^'ised  and  regulated.  It 
would  lead  us  too  far  to  discuss  the  different  methods  that  are  at  the 
physician's  disposal  to  accomplish  this  purpose.  We  refer  for  a  careful 
description  of  all  these  measures  to  the  sections  on  the  different  diseases 
of  the  stomach. 

Methods  of  Feeding  the  Patient  and  at  the  Same  Time 

Partially  or  Completely  Sparing  the  Stomach. — In  a  number 

of  cases,  as  we  have  seen,  the  administration   of  food  is  a  difficult 

matter.     This  is  due  partly  to  the  fact  that  the  stomach  is  unable  to 

1  Samml.  kiln.  Vartrdge,  new  series,  No.  103,  p.  76. 
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digest  certain  articles  of  diet ;  partly  that  the  food  ingested  is  vomited, 
etc.  Owing  to  these  difficulties  a  number  of  methods  have  been  devised 
to  spare  the  stomach  or  to  give  it  complete  rest.  Some  authors  advise 
administering  certain  articles  of  diet  in  a  state  that  is  directly  assimil- 
able and  readily  digestible ;  others  attempt  to  administer  food  by  other 
channels  than  the  stomach.  In  the  following  paragraphs  we  will  briefly 
discuss  these  methods. 

(a)  Peptone,  Albumose,  and  other  Artificial  Foods. — The  alljumin 
that  is  taken  with  the  food  is  changed  in  the  stomach  or  the  intestine  by 
the  action  of  the  gastric  juice  or  of  the  pancreatic  juice.  The  sugges- 
tion, therefore,  seems  a  natural  one  to  administer  the  primary  digestion 
products — peptone  and  albumose — in  the  place  of  albumin  itself.  This 
seemed  particularly  indicated  in  all  cases  where  the  digestive  power  of 
the  stomach  or  the  intestine  was  reduced.  The  fact  has  been  established 
beyond  doubt  that  albumose  and  peptone  may  replace  albumin,  that 
the  nitrogen  they  contain  can  be  assimilated  and  built  up  into  tissue- 
cells,  and,  in  other  words,  that  these  substances  are  true  tissue-builders. 
This  knowledge  seems  to  justify  the  administration  of  peptones  and 
albumoses  and  different  foods  made  from  these  substances  in  the  place 
of  albumin. 

In  reality,  the  word  albumose  should  be  used  instead  of  peptone, 
because  the  majority  of  so-called  meat-peptones  really  consist  of  albu- 
mose and  contain  only  a  very  small  quantity  of  true  peptone,  together 
with  more  or  less  soluble  albumin  and  colloid  material. 

For  practical  purposes  several  other  questions  have  to  be  considered. 
First  of  all,  whether  the  administration  of  peptones  and  albumoses  is 
really  profitable  to  the  patient  and  whether  it  possesses  any  advantages ; 
secondly,  whether  we  are  allowed  to  give  quantities  large  enough  to 
replace  albumin.  In  practice  the  indication  is  not  to  give  small  quan- 
tities of  peptones  or  albumoses,  together  with  large  quantities  of  albu- 
min, because  we  know  that  where  large  quantities  of  albumin  can  be 
borne  there  is  no  necessity  for  giving  peptones  or  albumoses  in 
addition. 

The  question,  therefore,  amounts  to  this,  whether  or  not  we  are  able 
to  replace  the  albumin  deficit  by  peptones  in  cases  in  which  only  very 
small  quantities  of  albumin  can  be  borne,  and  whether  these  peptones 
are  capable  of  nourishing  the  patient,  as  well  as  chemically  equivalent 
quantities  of  albumin. 

All  older  experiments  were  more  or  less  fictitious  in  this  respect,  and 
did  not  really  answer  this  question,  because  the  quantities  of  peptone 
given  were  comparatively  small  as  compared  to  the  quantities  of  albu- 
min administered  at  the  same  time ;  here  the  albumin  administered  was 
in  itself  sufficient  to  maintain  the  nutrition  of  the  patient,  so  that  the 
exact  role  of  the  peptones  in  this  respect  could  not  be  studied.  Deiters  ^ 
was  the  first  investigator  to  determine  whether  albumose  and  peptone 
are  capable  of  inhibiting  excessive  nitrogen  excretion  when  they  are 

^  Von  Noorden,  Beitrdge  zur  Lehre  vom  Stoffverliist  des  gesunden  und  kranken  Men- 
^chen,  No.  1,  1892 ;  and  Therapeut.  Monatsh.,  1892,  p.  271. 


206  TREATMENT. 

administered  with  a  quantity  of  albumin  that  alone  is  too  small  to  do 
this.  He  found  that  the  body  is  capable  of  maintaining  its  nitrogen 
equilibrium  just  as  well  with  Denayer's  albumose-peptone  mixture  as 
with  meat,  and  that  Denayer's  albumose-peptone  mixture  is  capable  of 
replacing  a  meat-diet  in  certain  cases  of  stomach-disease  in  which  the 
condition  of  the  patient  does  not  tolerate  a  meat-diet. 

Kuhn  ^  performed  similar  experiments  with  so-called  somatose  in  my 
laboratory,  and  found  that  somatose  is  capable  of  preventing  a  loss  of 
nitrogen  and  of  replacing  albumin  completely  even  if  the  rest  of  the 
food  administered  is  altogether  insufficient  to  maintain  the  nitrogen 
equilibrium  of  the  body.  If,  on  the  other  hand,  a  large  quantity  of 
nitrogen  is  given  together  with  somatose,  the  assimilation  of  the  latter 
substance  is  very  poor ;  in  fact,  the  food  easily  produced  diarrhea. 

On  the  grounds  of  all  these  experiments  the  question  whether  or  not 
peptones  and  albumoses  can  replace  albumin  must  be  answered  in  the 
affirmative. 

Another  question  is  whether  it  is  practical,  or  even  necessary",  to 
administer  peptones  and  albiunoses  in  large  c|uantities.  We  need 
hardly  discuss  the  popular  prejudice  existing  among  the  laity  that 
peptones  are  a  particularly  concentrated  and  strengthening  food,  and 
that  only  a  few  spoonsful  may  be  taken  in  order  to  maintain  nutrition. 
The  fact  that  peptones  are  very  expensive  would,  of  course,  be  a  detri- 
ment to  their  general  employment ;  at  the  same  time  this  obstacle  would 
not  be  prohibitive,  provided  the  advantages  accruing  from  the  employ- 
ment of  the  peptones  would  compensate  the  financial  sacrifice  often 
demanded  of  the  patient. 

The  crucial  point  in  the  whole  argument  is  whether  or  not  it  is  really 
necessary  for  digestion  that  albumin  should  be  transformed  into  peptones- 
or  albumoses  in  the  stomach.  If  this  were  really  the  case,  the  adminis- 
tration of  peptones  would  naturally  be  indicated  in  all  cases  where  there 
was  insufficiency  of  gastric  secretion.  It  has  been  shown,  however, 
that  albumin,  even  if  it-  leaves  the  stomach  unchanged,  may  be  digested 
very  well  in  the  intestine,  provided  it  leaves  the  stomach  early  enough 
and  before  decomposition  and  fermentation  have  occurred.  This,  of 
course,  can  happen  only  if  no  obstacle  to  the  passage  of  the  gastric  con- 
tents into  the  intestine  exists.  It  seems  that  the  proteolytic  power  of 
the  intestinal  secretion,  or,  better,  of  the  pancreatic  juice,  is  greater  than 
that  of  the  stomach.  The  animal  experiments  of  Czerny,-  Ogata,^  and 
others,  as  well  as  a  number  of  clinical  examinations,  have  demonstrated 
that  albumin  is  assimilated  and  utilized  to  a  great  extent  in  the  intestine, 
even  though  the  function  of  the  stomach  is  omitted.  We  see,  therefore, 
that  a  loss  of  the  peptic  power  of  the  stomach  does  not  hinder  the 
assimilation  of  albumm.  The  fact,  therefore,  that  in  any  given  case 
the  chemical  powers  of  the  stomach  are  insufficient  does  not  necessarily 

1  Kuhn  and  Volker,   "  Stoffwechselversuche  mit  Somatose,  einem  Albumosenpra- 
parat, "  Deutsch.  med.   Wochenschr.,  1894,  No.  41. 
^  Beitrage  zur  operativen  Chirurgie^  Stuttgart,  1878. 
3  Arch.  f.  Anat.  u.  Physiol.,  Physiol.  Abtheil.,  1883,  p.  89. 
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justify  lis  in  administering  peptone  preparations,  nor  should  we  expect 
very  marked  results  from  such  treatment. 

One  great  advantage,  however,  in  the  administration  of  these  prepa- 
rations is  the  avoidance  of  all  mechanical  irritiition  of  the  stomach. 
Cahn '  has  performed  a  number  of  experiments  on  dogs  and  has  found 
that  the  belief  that  peptones  are  very  reiidily  absorbed  in  the  stomach  is 
not  a  correct  one,  and  that  they  are  neither  absorbed  more  quickly  nor 
transported  into  the  intestine  more  rapidly  than  if  they  are  formed  from 
albumin  in  the  stomach.  Kuhn  in  his  experiments  also  found  that 
somatose  was  not  better  than  meat  or  meat-powder  in  this  respect.  On 
the  other  hand,  our  experiments  on  human  beings  show  that  Cahn  is 
not  justified  in  applying  the  results  of  his  animal  experiments  to  human 
beings  by  stating  that  peptone  constitutes  an  irritant  to  the  stomach 
mucosa,  causing  an  increased  secretion  of  gastric  juice.  We  could  defin- 
itely determine  that  at  least  in  the  case  of  somatose  this  does  not  occur 
in  human  beings.  Altogether,  animal  experiments  do  not  seem  to  be 
very  conclusive  in  this  respect,  because  the  presence  of  free  hydrochloric 
acid  cannot  be  demonstrated. 

I  think  that  another  objection  that  is  frequently  made  to  the  employ- 
ment of  peptone — namely,  that  this  preparation  causes  diarrhea — is  more 
valid.  It  seems  that  the  proportion  between  the  quantity  of  peptone 
and  albumose  given  and  the  quantity  of  nitrogen  in  the  other  articles 
of  diet  eaten  at  the  same  time  largely  determines  this  factor. 

It  'will  be  seen,  from  all  that  has  been  said,  that  it  is  hardly  possi- 
ble to  formulate  precise  regulations  for  the  administration  of  peptone 
and  somatose.  It  has  been  proved  that  they  are  capable  of  replacing  a 
meat-diet,  so  that  in  cases  where  the  ingestion  of  meat,  for  one  reason 
or  the  other,  must  be  reduced,  they  have  a  sphere  of  usefulness.  It 
must  be  remembered,  however,  that  all  peptones  and  albumoses  do  not 
possess  the  same  nutritive  value.  Their  nutritive  value  is  determined 
not  only  from  their  composition,  but  from  the  facility  with  which  they 
are  absorbed,  their  taste,  their  durability,  etc.  Unfortunately,  these 
preparations  cannot  be  administered  for  a  great  length  of  time  in  suf- 
ficiently large  doses,  because  the  patients  soon  express  an  aversion  for 
them. 

The  administration  of  peptones  and  albumoses  seems  to  be  especially 
appropriate  in  cases  where  the  albumin-solving  powers  of  the  stomach 
are  reduced  or  inhibited  and  where  it  is  desired  to  avoid  all  irritation 
of  the  stomach.  They  are  still  more  indicated  in  cases  where  digestion  in 
the  duodenum  is  disturbed.  If  the  secretory  powers  of  the  stomach  are 
reduced  and  its  motor  powers  at  the  same  time  remain  intact,  digestion 
in  the  intestine  can  vicariously  replace  the  deficiency  of  gastric  diges- 
tion. In  cases  of  this  kind  it  appears  that  the  administration  of  pep- 
tones and  albumoses  is  not  so  necessary  nor  so  urgent  as  in  cases  in 
w&ich  both  the  secretory  and  the  motor  powers  of  the  stomach  are 
greatly  reduced. 

'  Cahn,  ' '  Die  Yerwendung  der  Peptone  als  Xahrungsmittel, ' '  Berlin,  klin.  Wochen- 
sehr.,  1893,  No.  24. 
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Cahn  has  formulated  an  objection  against  the  administration  of  pep- 
tones in  cases  where  the  propulsion  of  gastric  contents  is  impeded,  par- 
ticularly in  cases  of  ectasy  that  are  due  to  stenosis  of  the  pylorus. 
This  author  claims  that  under  these  conditions  peptone  will  remain  in 
the  stomach  just  as  water  would.  I  cannot  consider  this  objection  a 
valid  one,  for  von  Mering  has  shown  that  the  stomach  does  not  absorb 
any  water  and  does  absorb  peptones.  In  cases  of  this  kind  the  abun- 
dant administration  of  water  is  certainly  contraindicated,  but  the  admin- 
istration of  peptones  is  theoretically  justified,  so  that  the  administration 
of  peptones  is  a  practical  and  a  useful  procedure. 

It  is  true  that  prolonged  administration  of  these  preparations  has 
been  found  to  be  impossible,  for  the  reasons  mentioned  above.  If  it 
should  be  true — and  this  question  remains  to  be  investigated — that 
peptones  cause  an  increased  secretion  of  hydrochloric  acid,  their  admin- 
istration would  be  contraindicated  in  cases  of  hyperacidity  and  hyper- 
secretion. In  these  forms  of  stomach-disease,  however,  there  is  really 
no  reason  why  peptones  and  albumoses  should  be  given,  as  the  digestion 
of  meat  proceeds  in  the  best  imaginable  manner.  In  cases  of  ulcer  in 
which  mechanical  irritation  should  be  avoided  the  administration  of 
these  substances  might  be  tried,  but  even  here  they  can  very  well  be 
dispensed  with.  Whether  or  not  the  addition  of  peptone  to  the  diet 
increases  the  secretion  of  hydrochloric  acid  must  be  determined  by 
future  clinical  experiments.  Whenever  the  administration  of  albumin 
is,  for  one  reason  or  the  other,  insufficient,  the  administration  of  pep- 
tones and  albumoses  may  be  attempted  in  order  to  replace  the  nitrogen 
deficiency. 

The  most  universally  employed  preparation  of  peptone  and  albumose 
is  probably  Kemmerich's  peptone.  Careful  metabolic  determinations 
have  been  made  with  Denayer's  albumose-peptone  (Deiters),  with  Ross's 
beer  (Ewald  and  Gumlich  ^ ),  with  somatose  (Kuhn  ^).  Another  peptone 
and  meat  preparation  that  deserves  particular  mention  is  the  popular 
meat  solution  of  Leube-Rosenthal.  This  food  is  prepared  by  chopping 
1  kilo  of  beef  into  fine  pieces,  mixing  it  with  one  liter  of  water  to 
which  are  added  20  gm.  of  pure  hydrochloric  acid,  and  boiling  the  mix- 
ture for  ten  to  fifteen  hours  in  a  Papin  pot ;  then  the  mass  obtained  is 
crushed,  boiled  for  fifteen  hours  longer,  neutralized  with  pure  sodium 
carbonate,  and  evaporated  to  a  mushy  consistency.  This  preparation 
contains  relatively  small  quantities  of  peptone,  so  that  it  cannot  be 
compared  in  this  respect  with  the  other  peptone  preparations  mentioned 
above.  At  the  same  time  it  is  very  easily  digestible  and  is  universally 
employed. 

Among  other  artificial  foods  that  belong  to  this  group  I  may  mention 
Weyl's  peptone.  One  objection  to  this  preparation  is  its  disagreeable 
taste.  Then  there  is  Antweiler's  peptone,  Koch's  peptone.  Brand's 
meat  preparations,  Valentine's  meat-juice,  Debove's  meat-powder,  and 

^  Berlin,  klin.   Wochenschr.,  1890,  No.  44. 

^  Somatose  may  be  taken  in  milk,  barley-broth,  cocoa,  or  bouillon.  Somatose  is 
also  sold  in  the  fonn  of  biscuits  (crackers)  and  of  chocolate. 
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others.  The  last-named  preparation  is  made  by  roasting  finely  chopped 
lean  beef  on  tin  plates  until  it  is  completely  desiccated  ;  it  is  then  pow- 
dered in  a  mortar. 

Huggard  has  described  another  method  of  preparing  a  meat-powder 
of  this  kind.  Lean  meat  is  cut  into  narrow  strips,  placed  for  a  few 
minutes  in  hot  fat  or  lard  until  its  surface  is  browned,  then  placed  on  a 
sieve  for  a  short  time.  The  fat  is  allowed  to  drip  off,  and  the  meat  is 
then  dried  for  twenty-four  hours  in  a  baking  oven  at  a  moderate  tem- 
perature. The  meat  after  twenty-four  hours  is  quite  brittle,  and  can  be 
ground  to  powder  in  a  coffee-mill.  Meat-powder  of  this  kind  can  be 
utilized  for  a  variety  of  purposes. 

Liebig's  soup  may  also  be  mentioned.  A  number  of  useful  prep- 
arations of  meat  and  milk  are  in  the  market ;  among  them  peptonized 
milk,  Gartner's  fat-milk,  and  Voltmer's  mother's  milk. 

(b)  Rectal  Alimentation  and  the  Introduction  of  Fluids  by  Rec= 
turn. — In  many  diseases  of  the  stomach  it  is  necessary  to  spare  the 
stomach  altogether  for  a  short  or  a  long  period  of  time.  If  the  indi- 
vidual is  robust  and  if  the  stomach  is  to  be  put  at  rest  for  a  few  days 
only,  it  is  unnecessary  to  replace  the  ingestion  of  food  by  the  mouth  by 
the  introduction  of  food  by  some  other  channel.  If,  on  the  other  hand, 
the  individual  is  weak  and  reduced,  or  in  case  it  is  necessary  to  stop  the 
administration  of  food  by  mouth  altogether  for  a  long  period  of  time,  a 
substitute  must  be  sought.  There  are  a  number  of  diseases  in  which 
the  most  carefully  selected  diet  cannot  be  borne ;  there  are  others  in 
which  it  is  impossible  for  food  to  enter  the  stomach  (stenosis  of  the 
pylorus  or  cardia) ;  there  are  other  cases  again  of  stomach-disease  in 
which  it  is  an  essential  condition  for  the  cure  of  the  case  that  the 
stomach  should  be  placed  absolutely  at  rest  for  a  long  period  of  time. 
In  order  to  enable  the  stomach  to  stop  all  work  and  in  order  to  nourish 
the  patient  a  variety  of  methods  have  been  de\dsed  by  which  food  can 
be  introduced  into  the  body  without  passing  the  pharynx  or  entering  the 
stomach.  The  most  natural  suggestion,  of  course,  is  to  use  nutritive 
enemata  in  the  place  of  food  taken  by  mouth. 

In  the  beginning  these  nutritive  enemata  were  composed  of  meat- 
broth,  milk,  eggs,  or  any  other  article  of  food.  The  physicians  who 
administered  these  did  not  take  the  trouble  to  determine  whether  or  not 
these  different  articles  of  diet  could  be  absorbed  by  the  mucous  mem- 
brane of  the  colon.  Voit  and  Bauer  ^  were  the  first  to  perform  some 
exact  experiments  in  order  to  elucidate  this  problem.  They  found,  in 
their  investigations,  that  in  dogs  the  mucous  lining  of  the  rectum  ,and 
the  colon  was  unable  to  absorb  a  mixture  of  egg-albumen  and  pure 
water,  but  that  it  could  absorb  egg-albumen  if  it  was  shaken  with  a 
dilute  solution  of  chlorid  of  sodium.  Eichhorst^  repeated  these  ex- 
periments and  arrived  at  the  same  results. 

Meissner^  recommended  the  introduction  of  solutions  of  peptone. 
Voit  and  Bauer  advised  the  injection  of  meat-juice  obtained  by  expres- 

J  Zdtschr.f.  Biol.,  1869,  vol.  v.  ■'■  Pflug&r's  Arch.,  vol.  iv.,  1871. 

^  Zeitschr.  f.  rationelle  Med.,  third  series,  vol.  vii. 
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sion  of  raw  meat.  Both  of  these  ideas  are  theoretically  better  justified 
than  the  older  methods.  Unfortunately,  the  administration  of  the 
products  recommended  by  Meissner  and  by  Voit  was  prohibitive  on 
account  of  the  great  expense  involved.  In  addition,  the  enemata  were 
difficult  to  prepare ;  and,  finally,  violent  diarrhea  was  often  seen  after 
the  administration  of  either. 

This  was  the  status  of  the  question  of  rectal  alimentation  when 
Leube,^  in  1872,  first  advised  the  administration  of  meat  pancreas  ene- 
mata for  rectal  alimentation.  Leube's  idea  was  to  transfer  a  part  of  the 
digestive  process  that  normally  occurs  in  the  small  intestine — namely, 
pancreatic  digestion — into  the  large  intestine,  and  to  cause  the  forma- 
tion of  pancreas  peptone  in  the  rectum.  He  argued  that  the  condi- 
tions for  such  a  process  were  favorable  in  this  part  of  the  body,  partic- 
ularly as  the  temperature  was  constant  and  equal  to  that  of  other  parts 
of  the  intestine.  He  introduced  chopped  pancreas  mixed  with  albumin 
into  the  rectum. 

Leube's  prescription  for  preparing  this  meat  pancreas  enemata  is  as 
follows  : 

Take  150  to  300  gm.  of  scraped  and  finely  chopped  beef;  to  this 
add  50  to  100  gm.  of  pancreas  (from  a  cow  or  a  hog)  that  is  free  from 
all  fat  and  also  finely  chopped.  The  two  substances  are  placed  in  a 
dish,  and  about  1 50  c.c.  of  lukewarm  water  added ;  the  mixture  is 
stirred  until  it  forms  a  thick,  mushy  mass.  If  it  is  desired  to  bring 
about  the  digestion  of  fat  in  the  rectum,  as  well  as  the  digestion  of 
albumin,  from  25  to  50  gm.  of  fat  may  be  added  to  the  above  mixture. 
The  best  syringe  to  use  for  the  injection  is  one  devised  by  Leube  him- 
self; it  is  a  pressure-syringe. 

Leube  first  experimented  on  animals  and  found  that  this  mixture  is, 
in  fact,  digested  in  the  large  intestine,  and  that  a  large  amount  of 
nitrogenous  material  can  be  introduced  into  the  body  in  this  manner. 
Leube's  meat  pancreas  enemata  have  also  proved  of  value  in  clinical 
work.  He  himself  reports  one  case  in  which  the  patient  was  nourished 
for  six  months  exclusively  by  pancreas  enemata. 

It  is  astonishing  that  this  method  of  feeding  is  not  more  universally 
employed.  This  is  probably  due  to  the  rather  complicated  preparation 
of  the  food  and  the  difficulties  of  obtaining  the  necessary  material. 
Formerly  I  was  in  the  habit  of  using  meat  pancreas  enemata  fre- 
quently, and  over  a  long  period  of  time,  and  I  can,  in  every  respect, 
corroborate  the  favorable  results  that  Leube  reports.  In  several  of 
my  cases  I  was  enabled  to  keep  patients  alive  for  months  with  this 
treatment,  and  I  remember  one  case  with  a  stricture  of  the  esophagus 
that  was  nourished  for  ten  months  by  this  means  exclusively. 

This  complicated  method  of  preparing  rectal  enemata  has,  more- 
over, been  shown  to  be  unnecessary  by  Ewald.^  This  investigator 
repeated  Voit  and  Bauer's  experiments  in  man  with  injections  of  eggs 
and  found  that  white  of  egg  is  readily  absorbed  even  without  the  addi- 
tion of  chlorid  of  sodium.     He  showed,  further,  that  the  albumin  of 

1  Deutseh.  Arch.f.  klin.  Med.,  vol.  x.  '^  Zeitschr.f.  klin.  Med.,  vol.  xii. 
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eggs  is  absorbed  as  rapidly  as  the  commercial  peptones,  and  that 
they  are  capable  of  furnishing  an  amount  of  nutriment  to  the  body 
that  is  equal  to  that  furnished  by  a  corresponding  amount  of  peptones. 
It  appears,  therefore,  that  the  mucous  lining  of  the  large  intestine  is 
capable  of  absorbing  albumin  that  is  not  peptonized. 

Huber  ^  repeated  all  these  experiments  and  found  that  emulsified 
eggs  could  be  absorbed  without  any  further  addition,  but  he  also  found 
that  the  addition  of  a  little  salt  before  peptonization  increased  the 
absorption  considerably.  He  even  showed  that  twice  as  much  could  be 
absorbed  under  these  circumstances.  His  method  of  peptonizing  eggs 
was  to  add  200  c.c.  to  a  0.15  HCl  solution  to  two  eggs,  to  emulsify 
thoroughly  the  mixture,  then  to  add  5  gm.  pepsin,  and  to  allow  the 
whole  to  stand  in  the  incubator  at  40°  C  for  ten  hours. 

It  may  be  considered  established,  therefore,  that  the  addition  of  salt 
increases  the  absorption  of  albumin  in  the  large  intestine.  The  exact 
explanation  of  this  phenomenon  was  not  forthcoming  until  quite  re- 
cently. Griitzner  is  entitled  to  the  credit  of  having  first  explained 
this  phenomenon  by  experimental  methods. 

There  is  a  popular  belief  to  the  effect  that  fluids  injected  into  the 
large  intestine  are  absorbed  chiefly  in  that  part  of  the  bowel,  and  it  is 
believed  that  the  ileocecal  valve  prevents  the  entrance  of  fluid  into  the 
small  intestine.  Griitzner,^  however,  has  shown  that  particles  of  any 
material  that  are  injected  into  the  large  intestine  may,  under  certain 
conditions,  even  reach  the  stomach. 

Griitzner's  experiments  are,  briefly,  the  following  :  Rabbits,  guinea- 
pigs,  and  rats  were  starved  for  twenty-four  hours  ;  then  an  emulsion  of 
animal  charcoal  or  of  finely  chopped  horsehair,  or  of  sawdust,  or  of 
some  other  substance  of  this  indifferent  character,  in  physiologic  (0.6 
per  cent.)  salt  solution,  were  injected  into  the  rectum  ;  four  to  six  hours 
after  the  injection  Griitzner  succeeded  in  finding  some  of  these  elements 
throughout  the  whole  intestinal  tract,  even  in  the  stomach,  whereas  the 
large  intestine  was  found  to  be  empty.  If,  on  the  other  hand,  an  emul- 
sion was  made  with  distilled  water  or  with  hydrochloric  acid  solution, 
or  with  a  solution  of  potassium  chlorid  in  the  place  of  sodium  chlorid, 
the  result  was  negative.  He  repeated  his  experiments  in  human  beings, 
and  found  that  if  he  injected  an  emulsion  of  starch  in  physiologic  salt 
solution  by  the  rectum,  he  could  find  the  starch-granules  in  every 
microscopic  preparation  he  made  of  the  stomach-contents  that  was  re- 
moved several  hours  later  by  aspiration. 

Griitzner  is  inclined  to  attribute  this  peculiar  and  surprising  recur- 
rent movement  to  the  presence  of  sodium  chlorid ;  he  bases  his  assump- 
tion on  the  fact  established  by  Nothnagel  ^  that  stimulation  of  the  serous 
membrane  of  the  intestine  by  sodium  chlorid  may  produce  antiperistaltic 
movements  of  the  bowel.  Griitzner  believes  that  this  peculiar  property 
of  salt  enemata  to  cause  antiperistaltic  intestinal  movements  may  also 

^  Deutsch.  Arch.  f.  klin.  Med..,  vol.  ilvii. 

*  Deutsch.  med.   Wochenschr.,  1894,  No.  48. 

^  Beitrage  zur  Physiologie  und  Pathologie  des  Darms.,  1884. 
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explain  the  favorable  effects  seen  after  the  administration  of  egg  ene- 
mata  that  contain  sodium  chlorid.  He  expresses  the  belief  that  the 
whole  mass  injected  is  moved  upward  into  the  small  intestine  and  is 
there  absorbed  in  the  normal  manner. 

If  this  assumption  is  true,  the  negative  results  of  Voit  and  Bauer 
without  salt,  and  the  positive  ones  with  salt,  would  be  explained  in  a 
satisfactory  manner.  The  same  applies  to  the  results  of  Huber  that 
we  have  reported  above.  Different  investigators,  however,  have  for- 
mulated objections  not  only  against  the  explanation  offered  by  Griitz- 
ner,  but  also  against  his  experiments  themselves.  Christomanos  ^ 
attributes  the  positive  results  reported  by  Griitzner  to  something  al- 
together different ;  he  believes  that  the  contents  of  the  intestine  is 
expelled  by  the  animals,  and  that  they  lick  it  up.  He  prevented  such 
an  occurrence  by  appropriate  measures  and  claims  to  have  obtained  alto- 
gether negative  results. 

These  experiments  again,  however,  are  not  altogether  free  from 
objection.  We  can  hardly  believe  that  Christomanos  is  correct  when 
he  claims  that  animals  would  lick  up  a  fluid  containing  sodium  chlo- 
rid, but  not  one  containing  hydrochloric  acid,  potassium  chlorid,  or 
simply  water.  Swiezynski^  repeated  Griitzner's  experiments  in  my 
clinic,  and  found  that  the  forced  conditions  under  which  the  animals 
of  Christomanos  had  to  live  might  have  exercised  a  considerable  in- 
fluence on  intestinal  peristalsis.  We  cannot  enter  into  the  detail  of 
Swiezynski's  experiments ;  we  are  convinced  that  they  were  carried 
out  with  all  necessary  precautions,  and  their  chief  results  may  be 
summarized  as  follows  :  He  determined  positively  that  lycopodium  in- 
troduced into  the  rectum  of  human  beings  or  of  dogs  was  capable  of 
traveling  upward  as  far  as  the  intestine.  Swiezynski  could  not,  how- 
ever, positively  determine  whether  or  not  the  addition  of  salt  aided  this 
upward  movement.  His  experiments,  however,  make  this  assumption 
very  probable.  Swiezynski,  therefore,  arrived  at  the  final  conclusion 
that  nutritive  enemata  do  not  benefit  the  system  because  they  are 
absorbed  in  the  large  intestine,  but  because  they  reach  higher  portions 
of  the  intestine  and  are  absorbed  there.  It  seems,  therefore,  that  Griitz- 
ner's discovery  throws  a  great  deal  of  light  on  the  fundamental  ex- 
periments of  Bauer  and  Voit. 

Dauber^  reports  other  negative  results.  He,  too,  like  Christo- 
manos, attributes  the  positive  results  exclusively  to  the  habit  of  ani- 
mals of  licking  the  anus  and  of  eating  the  ejecta.  Dauber  did  not 
perform  any  experiments  on  human  beings.  Such  experiments,  it 
appears  to  me,  would  be  particularly  important  in  order  to  decide 
this    question,    for    in   human    beings  a  positive    result  could  not    be 

^Christomanos,  "  Zur  Frage  der  Antiperistaltik, "  Wien.  klin.  Rundschau^  1895, 
Nos.  12,  13. 

^  Swiezynski,  "  Nadipriifung  der  Griitzner'schen  Versuche  uber  das  Schicksal  von 
Kectalinjectionen  an  Menschen  und  Thieren,"  Deutseh.  med.  Wochenschr.,  1895, 
No.  32. 

^  Dauber,  ' '  TTeber  die  Wirkung  von  Kochsalzklystieren  auf  dem  Darm, ' '  Deutseh. 
med.  Wochenschr.,  1895,  No.  34. 


THE  DIET.  213 

interpreted  in  any  other  way  than  by  assuming  a  recurrent  peristalsis 
carrying  the  material  injected  into  the  rectum  into  the  small  intestine. 
I  am  not  inclined  to  believe  in  antiperistalsis  proper,  but  think  it  more 
probable  that  the  surface  epithelium  of  the  intestine  is  chiefly  concerned 
in  causing  the  movement  of  material  against  the  direction  of  normal 
peristalsis. 

Whichever  explanation  is  furnished  for  the  peculiar  phenomenon  we 
are  discussing, — namely,  the  appearance  of  material  injected  into  the 
rectum  in  the  stomaeh, — the  fact  that  this  can  occur  is  fully  established 
by  the  experiments  of  Griitzner  and  Swiezynski. 

I  might  mention  that  some  older  reports  are  on  record  that  speak  in 
favor  of  Griitzner's  results.  Trautvetter  ^  succeeded  in  demonstrating 
the  presence  of  certain  fluids,  which  he  injected  into  the  rectum  of  liv- 
ing dogs,  in  the  first  portion  of  the  small  intestine.  He  used  solution 
of  potassium  ferrocyanid. 

Griitzner  and  Huberts  experiments  certainly  seem  to  indicate  that 
the  value  of  nutritive  enemata  is  greatly  enhanced  by  the  addition  of 
chlorid  of  sodium. 

The  special  composition  and  method  of  preparation  of  different 
nutritive  enemata  may,  of  course,  vary  greatly.  Nearly  every  writer 
on  diseases  of  the  stomach  has  formulated  some  prescription  of  his 
own.  In  the  following  I  will  give  some  of  the  more  common  pre- 
parations.     Ewald  recommends  the  following  composition  : 

Two  or  3  eggs  are  thoroughly  mixed  with  a  tablespoonful  of  cold 
water.  A  small  quantity  of  flour  is  boiled  in  half  a  cup  of  a  20  per 
cent,  solution  of  dextrose,  and  to  this  mixture  a  wineglassful  of  red  wine 
is  added.  The  e^g  solution  is  then  slowly  stirred  into  this  mixture. 
Care  should  be  taken  that  the  solution  is  not  so  hot  as  to  coagulate  the 
albumin.  The  whole  mass  should  amount  to  about  a  quarter  of  a  liter. 
In  army  and  hospital  practice  3  to  5  eggs  are  mixed  with  about 
150  c.c.  of  a  15  to  20  per  cent,  solution  of  dextrose,  and  are  either 
injected  or  allowed  to  flow  into  the  rectum.  It  may  be  well,  in  some 
cases,  to  add  a  little  starch  solution  or  mucilage  in  order  to  make  the 
mass  more  viscid,  or  a  few  drops  of  tincture  of  opium  in  order  to 
mitigate  any  symptoms  of  irritation.  I  have  personally  found  the 
following  prescription  of  Boas  very  useful : 

250  gm.  of  milk. 

2  yolks  of  eggs. 

A  small  quantity  of  salt. 

A  tablespoonful  of  red  wine. 

A  tablespoonful  of  "  Kraftmehl." 
Jaccoud  recommends  as  a  rectal  food  : 

250  gm.  of  bouillon. 

120  gm.  of  wine. 

The  yolk  of  2  eggs. 

4  to  20  gm.  of  dried  peptone. 

^Yon  Trautvetter,  "  Wie  weit  konnen  Flussigkeiten  in  den  Darmcanal  per  anum 
hinaufgespritzt  werden?'"  Deutsch.  Arch.  f.  klin.  Med.,  vol.  iv. 
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Rosenheim  ^  recommends  the  following  preparation  :  Either  pep- 
tones (one  or  two  teaspoonfuls)  or  well-stirred  raw  eggs ;  if  carbo- 
hydrates are  desired,  15  gm.  of  dextrose  should  be  added.  Fat  is  best 
administered,  according  to  Zuntz,  in  the  form  of  a  fine  emulsion  of 
purified  cod-liver  oil  made  by  shaking  30  to  40  gm.  of  cod-liver  oil 
with  a  few  teaspoonfuls  of  a  2.3  per  cent,  soda  solution.  All  the  solu- 
tions are  poured  together  and  filled  up  to  200  to  250  c.c.  with  lukewarm 
water. 

Singer^  recommends  the  following  mixture  :  125  gm.  of  milk,  125 
gm.  of  wine,  one  or  two  yolks  of  eggs,  a  small  quantity  of  salt,  a  tea- 
spoonful  of  Witte's  peptone.  The  mixture  is  prepared  fresh,  thoroughly 
stirred,  and  injected.  Three  such  nutritive  enemata  can  be  given  a 
day ;  I  can  hardly  recommend  giving  more  than  three  or,  at  most,  four. 
This  form  of  enema  is,  as  a  rule,  well  borne  even  if  administered  for  a 
long  time. 

The  foregoing  formulas  represent  a  few  examples,  and  the  composition 
of  nutritive  enemata  can  be  varied  in  a  great  many  directions.  I. am 
in  the  habit  of  employing  250  c.c.  of  mUk,  two  or  three  eggs,  with  the 
addition  of  a  small  quantity  of  salt,  and  one  or  two  teaspoonfuls  of  red 
wine.  I  cannot  recommend  the  addition  of  peptones,  as  they  easily 
irritate  the  intestine  and  may  cause  diarrhea.  Wegele  ^  also  advises 
leaving  out  the  dextrose,  as  this  substance  is  too  prone  to  cause  decom- 
position. All  nutritive  enemata  should  contain  a  little  salt.  In  con- 
clusion I  may  mention  that  Revilliod  and  Zoppino  *  have  quite  recently 
recommended  nutritive  enemata  with  oil  emulsion. 

The  following  rules  in  regard  to  the  method  of  employing  enemata 
should  be  observed : 

1.  Before  giving  a  nutritive  enema  the  rectum  should  be  thoroughly 
cleansed.  The  cleansing  enema  should  be  administered  at  least  one 
hour  before  the  nutritive  enema.  It  is  best  to  wait  until  the  evacuation 
of  the  water  has  occurred. 

2.  The  quantity  of  fluid  injected  at  one  time  should  generally  not 
exceed  a  quarter  of  a  liter. 

3.  After  the  administration  of  a  nutritive  enema  the  patient  should 
be  instructed  to  remain  quiet  for  a  time — at  least  for  an  hour. 

4.  If  the  large  intestine  is  very  irritable,  it  is  advisable  to  add  a 
few  drops  of  tincture  of  opium  to  the  enema  or  to  introduce  an  opium 
suppository  after  the  administration  of  the  enema. 

5.  The  enema  should  not  be  administered  with  a  syringe,  but  with  a 
funnel  or  an  irrigator  to  which  is  attached  a  soft-rubber  tube.  The 
patient  should  lie  either  on  his  side  or  in  an  elevated  dorsal  position. 

Nutritive  enemata  are  indicated  if,  for  some  reason  or  other,  it  is 
desired  to  put  the  stomach  completely  at  rest  for  a  time ;  further,  in 

^  Pathol,  u.  Therap.  d.  Krankheiien  des  Verdauungsapparates^  1891. 
2  Centralbl.  f.  d.  ges.  Therap.,  March,  1895. 

^  Wegele,  Die  physikalische  und  medicamentose  Behandlung  der  Magen-  und  Darm- 
^rkrankungen,  Jena,  1895. 

*  La  sem.  med.,  1894,  No.  66. 
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cases  where  the  stomach  is  no  longer  capable  of  holding  sufficient  food 
or  no  food  at  all ;  finally,  in  cases  where  the  absorptive  powers  of  the 
stomach  are  reduced  or  inhibited  so  that  there  is  danger  of  inanition. 

The  first  indication  is  found  particularly  in  recent  cases  of  gastric 
hemorrhage ;  also  in  poisoning  with  certain  cauterizing  substances, 
during  the  first  days  after  operations  on  the  stomach,  in  certain  very 
obstinate  forms  of  ulceration  of  the  stomach,  in  uncontrollable  vomiting, 
in  conditions  where  the  stomach  is  exceedingly  irritated,  and  the  like. 

It  would  probably  be  more  rational  per  se  to  go  still  further  and  to 
place  the  stomach  completely  at  rest  in  all  cases  of  ulcer,  in  all  cases 
where  there  is  much  irritation  or  where  there  are  severe  degrees  of  atony, 
and  similar  conditions.  It  would  be  very  good  treatment  to  administer 
all  food  by  rectum  in  all  these  diseases.  The  utility  of  this  plan  seems 
so  evident  that  it  is  surprising  to  find  it  so  little .  employed.  Only 
recently  experiments  have  been  made  in  this  direction,  and,  as  was  to 
be  expected,  the  results  are  eminently  satisfactory.  Donkin  ^  in  par- 
ticular has  treated  a  large  number  of  cases  of  ulcer  bv  rectal  alimenta- 
tion  exclusively,  in  some  instances  for  twenty-three  days,  and  reports 
very  goods  results.  Boas  ^  also  reports  that,  stimulated  by  these  com- 
munications by  Donkin,  he  treated  10  cases  of  severe  ulcer  with  frequent 
recurrences  and  violent  gastralgia  by  rectal  alimentation  exclusively, 
after  having  found  that  all  other  methods  of  treatment  showed  no 
results  at  aU,  or  only  very  transitor}"  improvement.  He  states  that  in 
the  majority  of  these  cases  he  produced  a  cure.  In  4  cases  rectal 
alimentation  was  carried  on  for  ten  days ;  in  other  cases,  for  fourteen 
days.  Three  to  four  injections  were  given  every  day.  I  have  personally 
been  in  the  habit  of  employing  nutritive  enemata  in  all  cases  of  obstinate 
ulcer,  particularly  in  the  beginning  of  the  treatment.  In  severe  cases 
of  atonic  dilatation  of  the  stomach  I  have  also  been  enabled  to  obtain 
very  good  results  by  completely  or  partially  putting  the  stomach  at  rest. 
It  is  surprising  to  see  the  improvement  in  these  cases  of  atony  and  dila- 
tation that  may  follow  this  plan  even  after  a  few  weeks,  and  it  is 
gratifying  to  notice  how  the  general  health  of  the  patient  improves  and 
how  diuresis  increases.  I  can  warmly  recommend  rectal  alimentation, 
particularly  in  this  form  of  stomach-disease.  I  do  not,  however,  go  so 
far  as  Rossler,^  who  recommends  placing  the  stomach  altogether  or 
partially  at  rest  in  all  cases  of  dilatation  of  whatever  degree.  I  believe 
that  the  degree  of  atony  and  the  nature  of  the  disease  must  be  carefully 
considered.  All  that  is  needed  in  many  instances  is  to  limit  the  amount 
of  fluid  introduced  by  mouth,  and  to  increase  the  amount  of  fluid  that 
is  injected  by  rectum. 

The  second  indication  for  the  employment  of  rectal  enemata  corre- 
sponds more  or  less  with  the  first  one.  It  obtains  if  the  stomach  is 
unable  to  hold  a  sufficient  amount  of  food,  or,  as  in  some  cases,  no  food 
at  all.     This  is  seen  in  cases  of  stenosis  of  the  esophagus   and   the 

1  "  On  Gastric  TJlcer  and  its  Treatment  by  Enemata,"  The  Lancet,  1890. 
^  Diagnostlk  u.  Therap.  der  Mageyikrayikheiten.  pt.  i.,  third  edition. 
3  Wien.  klin.  Wochenschr.,  1893,  No.  40. 


216  .  TREATMENT. 

cardia,  in  all  cases  of  obstinate  vomiting,  in  severe  stenosis  of  the 
pylorus,  etc.  In  ail  these  conditions  rectal  alimentation  is  frequently 
the  only  method  at  our  disposal  for  introducing  food. 

We  have  already  mentioned  that  it  may  be  very  advantageous  to  the 
patient  to  introduce  fluid  by  rectmn  in  cases  of  simple  gastrectasy.  In 
all  cases  of  ectasy  the  propulsion  of  the  ingesta  into  the  intestine  is 
interfered '  with.  The  stomach  itself  does  not  absorb  water ;  on  the 
contrary,  the  entrance  of  certain  substances  into  the  stomach  causes  a 
secretion  of  water ;  this  leads  to  a  reduction  of  water  in  the  tissues  in 
cases  of  ectasy  of  severe  degree,  so  that  the  patient  suffers  from  thirst, 
even  though  an  abundant  quantity  of  water  is  introduced.  In  addition, 
the  secretion  of  urine  is  decreased,  and  at  the  same  time  the  ectasy  of 
the  stomach  increases  in  severity  as  a  result  of  the  large  accumulation 
of  fluid  in  the  stomach.  In  cases  of  this  kind  the  administration  of 
fluid  through  other  channels  than  the  mouth  is  thoroughly  indicated, 
and  of  all  the  methods  that  we  know  of,  the  rectal  one  is  the  most  con- 
venient and  the  most  appropriate  one.  By  injecting  water  into  the 
rectum  we  are  enabled  to  prevent  the  loss  of  water  in  the  tissues,  and, 
at  the  same  time,  to  spare  the  stomach ;  no  large  quantities  of  fluid 
accumulate  in  the  organ,  and  the  lost  tone  may  be  regained.  It  is 
evident  that  this  method  of  treatment  leads  to  better  results  in  the  pure 
atonic  forms  of  ectasy  than  in  those  forms  that  are  due  to  a  stenosis  of 
the  pylorus,  but  even  in  the  latter  cases  the  administration  of  w^ater  aids, 
and  is  a  rational,  symptomatic  method  of  treatment.  Rectal  injections 
of  water  alone  may  be  given,  or  a  little  salt  may  be  added  to  the 
enema.  Von  Mering,^  Eossler,^  and  Wegele  ^  particularly  recommend 
the  addition  of  salt.  Wegele  recommends  giving  half  a  liter  of  luke- 
warm water  containing  half  a  teaspoonful  of  salt  two  or  three  times  a 
day.  I  am  in  the  habit  of  giving  smaller  quantities — about  a  quarter 
of  a  liter — and  gradually  increasing  the  dose.  Other  additions  besides 
salt  have  been  recommended — thus,  for  instance,  brandy  (one  to  three 
teaspoonfuls).  Fleiner  *  recommends  a  mixture  of  meat-broth  and  wine 
(two-thirds  broth  and  one-third  non-acid  white  wine)  for  its  analeptic 
and  hypnotic  action.  My  personal  experience  with  such  injections  leads 
me  to  recommend  them  warmly.  At  all  events,  the  deficiency  in  the 
absorption  of  fluid  that  is  seen  in  every  case  of  ectasy  of  high  degree 
and  atony  of  the  stomach,  whatever  their  cause  may  be,  should  be 
compensated  by  the  introduction  of  a  sufiicient  quantity  of  fluid  by 
rectum.  In  some  cases — as,  for  instance,  in  purely  atonic  ectasy — the 
results  observed  will  be  astonishing,  and  even  if  the  primary  cause  of 
the  trouble — as,  for  instance,  stenosis  of  the  pylorus — is  not  remedied, 
the  ectatic  process,  at  least,  may  be  arrested,  and  the  disagreeable 
symptoms  caused  by  the  abstraction  of  water  from  the  tissues  be 
relieved.     Among  these  symptoms  I  may  mention  emaciation,  dryness 

1  Verhandl.  d.  Cong.  f.  inner e  Med.,  1893. 

2  Wien.  klin.   Wochenschr.,  1893,  No.  40.         ^  Munch,  med.   Wochenschr.,  1894. 

*  "ErfahmngenuberdieTherapiederMagenkrankheiten,"  Samml.  klin.  Vortrdge, 
new  series,  1894,  No.  103. 
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of  the  skill,  torturing  thirst,  decreiised  diuresis,  obstinate  constipation, 
and  a  number  of  other  symptoms.  Nutritive  enemata,  as  well  as 
injections  of  fluid,  deserve  much  greater  attention  than  they  have 
obtaincil  so  far.  They  are  an  excellent  method  for  compensating 
deficiencies  in  the  digestive  powers  of  the  stomach,  and  a  useful  means 
of  sparing  the  stomach  wherever  the  organ  needs  rest. 

(c)  Subcutaneous  Feeding. — If  it  is  impossible  to  administer  food 
by  the  natural  passages,  or  if  the  administration  of  food  in  this  manner 
is  found  to  be  insufficient,  rectal  alimentation  is  usually  employed.  At 
the  same  time  there  are  several  other  ways  of  administering  food,  and 
one  of  the  best  among  these  is  the  subcutaneous  injection  of  nutriment. 
Menzel  and  Perco',  in  1869,  performed  experiments  in  this  direction  on 
dogs.  They  introduced  fat,  albumin,  and  sugar  subcutaneously,  and 
demonstrated  that  liquid  fats  could  be  absorbed  without  causing  any 
local  or  general  reaction.  They  then  extended  their  experiments  to 
human  subjects.  A  patient  in  Billroth's  clinic,  who  was  a  sufferer  from 
caries  of  the  spinal  column,  received  9  gm.  of  fat  subcutaneously.  A 
tumor  appeared  at  the  point  of  injection  about  as  large  as  a  dollar,  but 
disappeared  after  thirty  hours.  The  same  authors  experimented  with 
injections  of  cow's  milk,  simple  syrup,  and  yolk  of  egg. 

Karst  ^  recommended  the  subcutaneous  injection  of  defibrinated 
blood,  and  Camerer^  injected  blood-serum.  These  experiments  have 
so  far  been  extended  to  human  subjects  in  only  a  few  cases ;  thus,  Lan- 
denberger  *  injected  calves'  blood,  Krueg,^  olive  oil,  Witthaker,^  a  mix- 
ture of  milk  and  cod-liver  oil.  Witthaker's  patient  received  68  injec- 
tions in  all ;  on  one  day  8  injections  were  made  and  124  gm.  of  material 
were  given.  Eichhorn''  performed  some  very  extended  experiments  in 
animals,  with  the  injection  of  different  substances,  as  peptone,  diluted 
milk,  cod-liver  oil,  etc.  This  investigator  feels  justified  in  drawing  the 
conclusion  from  his  experiments  that  the  subcutaneous  administration 
of  the  above-named  articles  of  diet  may  replace  the  taking  of  food  by  the 
natural  passages,  and  may  maintain  the  nutrition  of  an  animal  without 
damaging  it  in  any  way. 

However  interesting  these  experiments  may  be,  exact  demonstrations 
are  still  lacking  to  show  w^hether  this  method  of  administration  can 
really  replace  the  eating  of  food,  and  whether  metabolic  equilibrium 
can  be  maintained  by  subcutaneous  feeding.  Leube,^  of  recent  years, 
has  experimented  in  this  direction  and  has  attempted  to  answer  this 
question.  He  has  demonstrated  beyond  doubt  that  fat  injected  subcu- 
taneously can  be  absorbed  and  assimilated,  and  can  enter  fully  into 
normal  metabolic  processes.     It  would  lead  us  too  far  to  go  into  the 

^  Wien.  Tried.   Wochenschr.^  1869,  No.  31. 

*  Berlin,  klin.   Wochenschr.,  1873,  No.  49. 

*  Correspondenzbl.  d.   Wurttemherger  Aerztevereines,  tome  xliv.,  No.  3. 

*  Wurttemberger  med.  Correspondenzbl.,  vol.  xliv..  No.  20. 
^  Abstract  in   Wien.  med.  Wochenschr.,  1875,  No.  34. 

*  Schmidt's  Jahrbiicher,  vol.  clxxvii.,  No.  1. 

7  Wien.  med.   Wochenschr.,  1881,  Nos.  31,  32,  33,  34. 

8  Leube,  ' '  Ueber  subcutane  Ernahrung, ' '  Verhandl.  d.  XIV.  Cong.  f.  innere  Med. , 
1895. 
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details  of  his  experiments.  It  is  questionable  whether  the  subcutaneous 
administration  of  food  wiU  ever  become  popular  in  cases  where  it  is 
necessary  to  administer  food  by  other  passages  than  the  natural  ones, 
even  though  Leube's  experiments  seem  to  demonstrate  positively 
that  the  fats,  at  least,  can  be  fully  utilised  when  administered  in  this 
way. 

ON  THE  EMPLOYMENT  OF  ALCOHOL,  TEA,  COFFEE,  AND  TOBACCO 
IN  DISEASES  OF  THE  STOMACH. 

Healthy  subjects  take  alcohol,  in  the  first  place,  as  an  article  of 
luxury,  then  as  a  stimulant  and  as  a  strengthener.  Within  recent  years 
a  number  of  careful  investigations  have  been  published  that  explain  the 
direct  action  of  alcohol  on  the  stomach.  "We  will  mention  some  of 
the  most  important  of  these  experiments. 

Glu2;inski  ^  has  reported  the  most  exhaustive  investigations.  Accord- 
ing to  this  author,  small  quantities  of  alcohol  slow  the  digestion  of 
albuminates  in  the  first  stage  of  digestion ;  in  the  second  stage,  after 
the  alcohol  has  disappeared  from  the  stomach,  the  secretion  of  gastric 
juice  is  increased  and  prolonged,  but  the  mechanical  powers  of  the  stom- 
ach are  to  a  slight  degree  reduced.  All  this  applies  to  a  healthy  subject. 
The  impairment  of  the  motor  power  of  the  stomach  is  so  slight  that  it 
can  hardly  be  considered  detrimental.  According  to  Gluzinski,  small 
quantities  of  alcohol  influence  gastric  disgestion  favorably,  inasmuch  as 
they  stimulate  the  secretion  of  hydrochloric  acid.  If  large  quantities 
are  administered,  this  is  not  the  case,  for  digestion  is  delayed,  the  me- 
chanical functions  of  the  stomach  are  hindered,  and  consequently  the 
food  remains  in  the  stomach  a  longer  time  than  normal.  For  all  these 
reasons  Gluzinski  recommends  the  administration  of  small  quantities 
of  alcohol  to  be  given  a  short  time  before  eating,  and  claims  that 
the  exhibition  of  alcohol  in  this  manner  will  favorably  influence 
digestion. 

The  results  seen  from  the  administration  of  alcohol  in  pathologic 
cases  were  different.  Here  it  was  found  that  both  in  slight  and  in 
excessive  acidity  of  the  stomach-contents  the  administration  of  strong 
spirituous  liquors  did  not  aid  digestion ;  on  the  contrary,  digestion  was 
considerably  impeded  in  cases  where  there  was  a  low  degree  of  acidity 
of  the  stomach-contents,  and,  on  the  other  hand,  in  cases  of  high  degree 
of  acidity,  the  irritation  of  the  stomach  mucosa  was  unnecessarily 
increased  by  alcohol.  Gluzinski,  therefore,  recommends  administering 
alcohol  some  time  before  eating  in  cases  of  this  character,  in  which  alco- 
hol has  to  be  given  as  an  excitant. 

Wolffs  performed  his  experiments  with  brandy  containing  about  50 

^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxix.  The  experiments  made  some  time  ago 
in  my  clinic  by  Schellhaas,  and  reported  in  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxvi., 
are  not  given  in  detail,  as  they  consisted  in  the  direct  addition  of  varying  quantities  of 
alcohol  to  the  gastric  juice,  and  were  not  made  on  the  patients  themselves.  It  was 
shown  by  these  experiments,  however,  that  the  addition  of  alcohol  in  considerable  quan- 
tities tends  to  delay  digestion. 

2  Zdtschr.  f.  klin.  Med. ,  vol.  xvi. 
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per  cent,  of  alcohol  and  with  beer.  He  showed  that  alcohol  or  brandy 
slightly  stimulates  the  hydrochloric  acid  secretion  of  the  stomach  if 
administered  in  small  quantities,  but  reduces  the  acidity  of  the  stomach- 
contents  and  impedes  the  formation  of  peptones  if  larger  quantities  are 
given.  Klemperer/  on  the  other  hand,  was  unable  to  determine  any 
increase  of  the  gastric  secretion  after  the  administration  of  alcohol, 
but  claimed  to  have  seen  a  marked  increase  in  the  motor  powers  of  the 
stomach. 

Wolif  hardt  -  has  performed  some  very  exhaustive  and  very  careful 
experiments  with  alcohol.  According  to  this  investigator,  absolute 
alcohol  in  quantities  of  15  to  30  gm.  hinders  the  digestion  of  the  amy- 
lacea  and  of  meat ;  small  quantities  (30  to  40  gm.)  of  brandy  contain- 
ing 50  per  cent,  of  alcohol,  given  either  in  single  doses  or  in  meas- 
ured rations,  caused  digestion  to  be  concluded  in  from  thirty  to  fifty 
minutes  sooner  than  it  would  have  been  concluded  had  alcohol  not  been 
administered.  Larger  quantities  (60  gm.)  of  brandy  of  50  per  cent, 
seemed  to  impede  the  digestion  of  amylacea  alone,  but  to  increase  the 
digestion  of  meat  if  taken  during  the  meal  ;  given  in  small  quantities 
during  the  time  of  digestion,  they  retarded  the  conversion  of  meat  by 
some  thirty  to  forty  minutes.  Still  larger  quantities  (90  gm.)  taken 
during  the  time  of  digestion  retarded  digestion  a  great  deal.  Ac- 
cording to  WoliFhardt,  red  and  white  wines  stimulate  digestion  both 
when  they  are  taken  during  a  meal  and  when  they  are  taken  before 
eating. 

From  all  these  experiments  we  learn  that  alcohol  in  small  doses 
exercises  no  marked  deleterious  effects  ;  on  the  other  hand,  no  great 
advantage  seems  to  accrue  to  digestion  from  its  administration ;  for 
the  slight  effect  it  exercises  on  secretion,  particularly  if  it  is  given  in 
the  form  of  wine,  can  hardly  be  considered  important  from  a  therapeu- 
tic point  of  view.  If  hyperacidity  or  hypersecretion  exists,  the  use  of 
alcohol  is  contraindicated.  Larger  quantities  always  act  deleteriously 
and  retard  digestion. 

In  general,  therefore,  we  may  say  that  in  diseases  of  the  stomach 
we  can  get  along  very  well  without  alcohol.  In  all  conditions  in  which 
the  stomach  is  irritated,  as  in  ulcer,  acute  and  chronic  diseases  of  the 
stomach  with  increased  secretion  of  gastric  juice,  alcohol  is  to  be  con- 
demned. If  in  a  case  of  this  kind  alcohol  is  indicated  for  other  rea- 
sons,— for  instance,  if  the  patient  is  very  weak, — it  had  better  be  ad- 
ministered in  the  form  of  an  enema.  It  would  probably  be  extreme  to 
exclude  alcohol  from  the  diet  of  all  cases  of  stomach-disease  on  general 
principles. 

In  many  cases  of  stomach-disease  a  glass  of  wine  taken  before  or  dur- 
ing the  meal  stimulates  the  appetite,  and  in  other  forms  again  a  glass 
of  wine  taken  after  meals  seems  to  act  verj^  favorably.  The  former 
method  of  administering  alcohol  is  particularly  indicated  in  cases  where 
gastric  digestion    is  reduced,    whereas   the    last-named   form    is    more 

1  Zeitschr.  f.  klin.  Med.,  vol.  xvii.,  supplement. 

2  Munch,  med.  Wochenschr.,  1890,  No.  35. 
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adapted  to  cases  in  which  the  secretion  of  gastric  juice  is  normal  or 
inclined  to  be  excessive.  It  is  self-evident  that  in  deciding  whether  or 
not  alcoholic  beverages  should  be  allowed  the  habits  and  the  general 
condition  of  the  patient  should  be  carefully  considered.  The  results 
seen  in  experiments  on  healthy  subjects  cannot  be  transferred  with- 
out careful  individualization  to  pathologic  cases.  Alcohol  undoubtedly 
exercises  a  different  effect  on  a  stomach  that  is  accustomed  to  the  use  of 
moderate  quantities  than  on  a  stomach  that  has  never  been  accustomed 
to  alcohol.  The  concentration  and  the  form  in  which  alcohol  is  admin- 
istered are  also,  of  course,  important. 

Beer  is  hardly  to  be  recommended  in  diseases  of  the  stomach.  The 
relatively  large  quantity  of  fluid  taken  distends  the  stomach  and  dilutes 
the  gastric  juice,  so  that,  for  this  reason  alone,  beer  is  not  a  proper 
article  of  diet  for  many  stomach-cases.  In  addition,  beer  usually  con- 
tains a  considerable  number  of  fungi,  particularly  yeast-cells,  so  that 
the  drinking  of  beer  may  lead  to  the  development  of  fermentative 
processes.  At  the  same  time  beer  agrees  very  well  with  certain  classes 
of  stomach-disease, — for  instance,  with  simple  hyperacidity, — and  as 
this  beverage  contains  a  certain  amount  of  nutritive  material,  it  may 
be  given  in  a  limited  number  of  cases ;  when  allowed,  it  should  be 
given  in  small  doses.  Ross's  "  Kraft-beer  "  contains  still  more  nutri- 
ment, and  seems  indicated  in  cases  that  are  reduced.  Beer  is  contra- 
indicated  in  all  cases  afflicted  with  atony  of  the  stomach,  with  ectasy, 
with  ulcer,  and  with  hypersecretion. 

All  strong  spirituous  liquors,  particularly  drinks  prepared  with 
spices,  are  to  be  forbidden  in  stomach-diseases ;  only  in  those  excep- 
tional cases  in  which  they  seem  urgently  indicated  for  one  reason  or  the 
other  may  they  be  permitted.  Champagne,  too,  must  be  considered  a 
beverage  that  is  in  general  unsuited  for  diseases  of  the  stomach. 

It  will  be  seen,  from  all  that  has  been  said,  that  in  general  alcohol 
should  be  stricken  from  the  diet-list  of  a  sufferer  from  any  disease  of 
the  stomach ;  only  in  very  rare  cases  will  its  administration  be  advan- 
tageous. It  may  occasionally  act  as  a  stomachic  or  as  a  stimulant  to 
digestion.  At  the  same  time  we  cannot  very  well  get  along  altogether 
without  it.  Alcohol  is  directly  contraindicated  in  all  diseases  of  the 
stomach  where  there  is  much  irritation,  also  in  all  cases  of  dilatation  of 
the  stomach,  particularly  if  the  dilatation  is  a  result  of  stenosis  of  the 
pylorus.  It  is  true  that  the  mucous  lining  of  the  stomach  is  capable 
of  absorbing  alcohol ;  at  the  same  time  von  Mering  has  shown  that 
this  absorption  of  alcohol  is  accompanied  by  a  greater  or  less  secretion 
of  water  into  the  stomach,  so  that  an  accumulation  of  fluid  occurs  in 
the  stomach  that  favors  the  further  development  of  the  dilatation.  If 
in  a  case  of  this  character  the  patient  suddenly  becomes  very  weak,  or 
if,  for  some  other  reason,  the  administration  of  alcohol  is  indicated  and 
called  for,  it  had  best  be  administered  in  the  form  of  a  wine  enema. 
If  given  in  this  way  the  general  indication  of  giving  these  cases  as 
much  fluid  as  possible  by  rectum  is  complied  with. 

[In  America  valuable  experimental  work  has  been  done  upon  the 
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question  of  the  influence  of  alcohol  upon  digestion  and  nutrition  by 
Atwater,'  and  by  Chittenden,  INIendel,  and  Jackson.^  Atwater  con- 
cluded that  alcohol  served  as  a  food  in  the  body,  being  oxidized  and 
utilized  as  are  ordinary  food-substances.  The  latter  mentioned  experi- 
menters found  that  alcohol  increased  the  flow  of  the  gastric  juice  both 
when  taken  into  the  stomach  per  orem  and  when  introduced  through  a 
fistula  into  the  intestine,  the  pylorus  being  ligated.  They  found  the 
gastric  juice  thus  secreted  had  a  high  proteolytic  power.  Alcohol  was 
very  quickly  absorbed  from  the  stomach.  More  fluid  was  obtained 
from  the  stomach  a  given  time  after  a  certain  amoimt  of  dilute  alcohol 
was  introduced  than  was  the  case  the  same  time  after  the  same  quantity 
of  plain  water.  The  motor  activity  of  the  stomach  was  delayed  from 
fifteen  to  thirty  minutes  as  compared  with  the  water  cases,  when  alco- 
holic fluid  was  given  with  the  test-meal.  Gastric  digestion,  on  the 
whole,  however,  was  not  greatly  influenced  by  alcoholic  liquids.  The 
experiments  were  made  upon  dogs. — Ed.] 

Coffee  and  Tea.  — Coffee  and  tea  possess  no  nutritive  value,  and 
when  employed  at  all,  they  are,  as  a  rule,  given  for  their  stimulating 
eifect.  The  only  nutritive  value  that  coffee  and  tea  possess  is  given 
them  by  the  admixture  of  milk  and  sugar.  Coffee  and  tea  are,  at  the 
same  time,  not  of  equal  value  in  diseases  of  the  stomach.  It  is 
known  that  coffee  does  not  agree  as  well  with  cases  of  stomach-dis- 
ease as  tea,  particularly  if  there  is  some  irritation  of  the  organ.  If, 
for  one  reason  or  the  other,  it  is  desired  to  give  either  coffee  or  tea,  the 
latter  should  always  have  the  preference.  It  will,  however,  never 
happen  that  the  disease  itself  calls  for  the  administration  of  coffee  or 
tea. 

Tobacco. — The  physician  is  frequently  called  upon  to  answer  the 
question  whether  or  not  a  patient  with  stomach-disease  should  be  allowed 
to  smoke.  It  has  never  been  definitely  determined  what  effect  smoking 
has  on  digestion.  We  know  that  it  stimulates  and  increases  the  secre- 
tion of  saliva ;  that  it  dulls  the  sensation  of  hunger ;  that  it  occasion- 
ally reduces  the  appetite,  and  that  it  accelerates  intestinal  peristalsis. 

Wolffs  has  performed  a  number  of  experiments  on  the  effect  of 
nicotin  on  gastric  secretion.  His  experiments,  however,  are  not  suffi- 
ciently numerous  to  allow  us  to  decide  this  question  definitely.  It 
appears  that  nicotin  is  capable  of  stimulating  the  secretion  of  gastric 
juice,  but  that  if  given  too  frequently,  it  reduces  gastric  secretion. 

In  practice  the  general  rule  should  be  followed  that  patients  with 
any  stomach-disease  should  smoke  as  little  as  possible.  In  acute  dis- 
eases of  the  stomach  smoking  should,  of  course,  be  altogether  inter- 
dicted. 

In  chronic  diseases  of  the  stomach  the  matter  is  slightly  different. 
In  general  it  may  be  said  that  it  will  be  by  far  better  to  stop  smoking. 
There  are,  however,  a  great  many  patients  who  cannot  very  well  get 
along  without  it,  and  with  whom  smoking  in  moderation  undoubtedly 

'  Bulletin  No.  69,  United  States  Department  of  Agriculture. 

2  Amer.  Jour,  of  Physiol.,  March  1,  1898.         ^  Zexischr.  f.  klin.  Med.,  vol.  xvi. 
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agrees.  More  than  a  very  few  mild  cigars  should  never  be  allowed 
each  day,  and  they  should  be  permitted  only  when  it  cannot  be  definitely 
determined  whether  or  not  the  disease  of  the  stomach  and  the  appetite 
are  unfavorably  influenced  by  smoking.  If  smoking  is  permitted,  the 
patient  should  be  instructed  to  smoke  after  eating — that  is,  when  the 
stomach  is  full — and  never  when  the  stomach  is  empty. 


METHODS  OF  CURING  AND  RELIEVING  DISEASES  OF 
THE  STOMACH* 

J.  DRUGS. 

In  the  following  section  it  will,  of  course,  not  do  to  describe  all  the 
drugs  that  have  at  different  times  been  recommended  for  this  or  the 
other  disease  of  the  stomach.  I  will  limit  my  discussion  to  the 
most  important  ones,  and  will  briefly  describe  their  action  and  the  indi- 
cations for  their  use.  Among  these  remedies  may  be  mentioned  hydro- 
chloric acid,  alkalis,  bitters,  the  so-called  stomachics,  and  the  artificial 
ferments.  I  will  not  enter  into  a  discussion  of  sedatives,  hypnotics, 
astringents,  styptics,  and  other  remedies  that  are  ordinarily  used  in  dis- 
eases of  the  stomach.  I  will  refer  to  these  in  discussing  the  treat- 
ment of  the  different  forms  of  stomach-disease.  After  describing  the 
above-mentioned  remedies  I  will  briefly  discuss  the  use  of  mineral 
waters  in  gastric  troubles. 

Hydrochloric  Acid. — Formerly  hydrochloric  acid  was  prescribed 
in  nearly  all  dyspeptic  conditions.  Of  late,  however,  this  remedy  is 
not  so  universally  employed,  particularly  since  it  has  been  shown  that 
hydrochloric  acid  is  not  absent  in  every  form  of  dyspepsia,  as  was  for- 
merly believed. 

As  late  as  1883  Leube,^  guided  by  direct  experiments,  expressed  the 
belief  that  in  nearly  all  cases  of  severe  dyspepsia  excepting  in  those 
that  were  of  a  purely  nervous  character  there  was  a  deficiency  of 
hydrochloric  acid.  This  statement  by  so  competent  an  author  seemed 
to  ground  the  hydrochloric  acid  therapy,  which  had  been  in  use  for  so 
many  years,  on  a  solid  basis  of  facts. 

In  1885,  however,  I^  showed  that  this  lack  of  hydrochloric  acid 
is  in  many  cases  only  apparent.  I  performed  a  number  of  comparative 
investigations  both  with  the  method  recommended  by  Leube — i.  e.,  by 
stimulating  the  secretion  of  gastric  juice  by  thermic  irritation,  when  the 
stomach  was  empty — and  by  the  method  that  is  now  in  general  use 
and  has  been  employed  in  my  clinic  since  1879 — namely,  by  aspirat- 
ing stomach-contents  for  diagnostic  purposes  at  the  height  of  digestion 
and  after  the  administration  of  a  test-meal.  It  was  found  that  if 
Leube's  method  was  employed,  the  gastric  juice  obtained  was  never  so 
active  as  the  fluid  obtained  by  our  method.  Because  of  these  results,  I 
felt  justified  in  declaring  that  Leube's  method  was  not  so  well  adapted 
for  determining  the  strength  of  gastric  secretion  as  was  my  own.     At 

^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxiii.  "^Ibid.,  vol.  xxxv. 
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the  time  when  these  experiments  were  performed  we  could  also  show 
tliat  in  a  fjroat  many  cases  of  dyspepsia  the  secretion  of  hydrochloric 
acid  was  increased.  This  was  in  direct  contradiction  to  the  generally 
accepted  view. 

These  results  showed  that  the  administration  of  hydrochloric  acid 
was  not  justified  in  the  majority  of  cases  of  dyspepsia ;  nevertheless,  it 
was  a  long  time  before  the  medical  world  learned  to  restrict  the  uni- 
versal administration  of  hydrochloric  acid  in  these  conditions. 

The  administration  of  hydrochloric  acid  can  naturally  be  useful  only 
in  those  cases  where  it  can  be  demonstrated  that  a  decrease  in  the  pro- 
duction of  hydrochloric  acid  has  occurred.  The  only  way  by  which 
this  evidence  can  be  furnished  is  to  aspirate  the  stomach-contents  after 
a  test-meal;  the  stomach-contents  can  then  be  tested  for  free  hydro- 
chloric acid  with  Congo-paper  or  phloroglucin-vanillin.  If  these  reac- 
tions are  positive,  the  production  of  hydrochloric  acid  is  sufficient,  for  a 
positive  reaction  demonstrates  the  presence  of  free  hydrochloric  acid  in 
excess.  In  a  case  of  this  kind  the  exhibition  of  hydrochloric  acid  is 
not  only  superfluous,  but  may  occasionally  be  detrimental. 

If,  on  the  other  hand,  the  above-named  color-reactions  are  negative, 
the  administration  of  hydrochloric  acid  may  be  indicated ;  for  a  nega- 
tive result  shows  that  an  insufficient  amount  of  hydrochloric  acid  has 
been  secreted ;  consequently  free  excessive  hydrochloric  acid  cannot 
appear  in  the  gastric  contents  ;  in  other  words,  it  is  shown  that  the  hy- 
drochloric acid  production  is  not  normal.  If  this  is  the  case,  this  defi- 
cit must  be  remedied.  Hydrochloric  acid  was  formerly,  and  is  to-day, 
administered  in  the  treatment  of  stomach-diseases  chiefly  to  cover  this 
defect.  I  do  not  believe,  however,  that  the  administration  of  hydro- 
chloric acid  always  fulfils  this  indication. 

Even  if  very  large  doses  of  hydrochloric  acid  are  given  in  cases  of 
subaeidity,  the  deficit  can  hardly  be  completely  compensated,  for  we 
can  never  give  large  enough  quantities  of  the  acid  to  cause  the  appear- 
ance of  free  acid  in  the  stomach-contents  in  cases  in  which  free  hydro- 
chloric acid  was  absent  before.  This  is  not  surprising  when  we  consider 
how  much  hydrochloric  acid  is  needed  for  digestion.  According  to 
Honigmann  and  von  Noorden,^  1  part  of  hydrochloric  acid  can  saturate 
only  18  parts  of  albumin  ;  100  drops  of  dilute  hydrochloric  acid  con- 
tain 0.8  gm.  of  hydrochloric  acid,  and  this  would  be  barely  sufficient  to 
digest  15  gm.  of  albumin. 

In  a  number  of  books  on  diseases  of  the  stomach  different  authors 
have  mentioned  a  case  reported  by  me  ^  as  a  proof  for  the  efficacy  of 
hydrochloric  acid  administration.  I  reported  that  after  administering 
relatively  small  quantities  of  hydrochloric  acid  (1.5  pro  die)  for  two 
weeks  to  a  case  in  which  free  hydrochloric  acid  had  been  constantly 
absent,  it  appeared  in  the  gastric  fluid  in  the  morning  ;  it  was  not 
found,  however,  in  the  evening  even  after  the  administration  of  hydro- 
chloric acid  had  been  continued  for  fourteen  days.  While  these  authors 
quote  this  case  as  evidence  of  the  efficacy  of  hydrochloric  acid,  I  per- 

^  Zeitsehr.  f.  klin.  Med.,  vol.  xiii.         ^  Deutsch.  Arch.  f.  Mm.  Med.,  vol.  xxxvi. 
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sonallv  am  not  inclined  to  consider  it  a  proof  of  the  value  of  hydro- 
chloric acid  administration,  for  we  could  not  show  that  other  factors — 
as,  for  instance,  diet  and  methodic  lavage  of  the  stomach — were  not  con- 
cerned in  this  improvement.  And  at  the  same  time  we  must  not  forget 
that  after  a  test-meal,  at  the  height  of  digestion,  and  later,  free  hydro- 
chloric acid  could  never  be  demonstrated  in  this  case. 

Reichmann  and  Mintz  ^  report  cases  in  which  free  hydrochloric  acid 
was  absent  and  in  which  it  appeared  after  the  prolonged  administra- 
tion of  hydrochloric  acid.  They  feel  justified  in  concluding  from  this 
observation  that  the  hydrochloric  acid  treatment  may  stimulate  the 
stomach  to  an  increased  secretion  of  gastric  juice  or  of  hydrochloric 
acid.  It  will  be  a  difficult  matter,  however,  to  decide  in  each  individ- 
ual case  how  much  of  the  improvement  must  be  attributed  to  the  ad- 
ministration of  hydrochloric  acid  and  how  much  to  the  other  factors  of 
the  treatment. 

There  is  no  doubt  that  in  individual  cases  of  subacidity  the  admin- 
istration of  hydrochloric  acid  may  to  a  certain  extent  improve  the 
digestion  of  albumin ;  at  the.  same  time  the  advantage  gained  by  this 
will  hardly  be  considerable,  even  if  maximum  doses  of  hydrochloric 
acid  are  administered.  It  is  hardly  probable  that  the  internal  admin- 
istration of  hydrochloric  acid  can  stimulate  the  secretion  of  it  by  the 
stomach,  as  some  authors  have  claimed ;  if  in  a  few  exceptional  cases 
free  hydrochloric  acid  was  determinable  in  the  stomach-contents  after 
its  administration,  this  does  not  demonstrate  that  hydrochloric  acid 
produced  this  effect,  for  cases  are  not  rare  in  which  free  hydro- 
chloric acid  is  absent  at  first,  and  in  which  it  appears  after  a  few  days 
of  appropriate  treatment.  This  is  seen  in  cases  in  which  no  hydro- 
chloric acid  at  all  is  administered.  Du  Mesnil's  ^  experiments  on 
healthy  persons  in  whom  the  total  acidity  increased  after  the  administra- 
tion of  hydrochloric  acid  may  not  be  transferred  to  pathologic  cases, 
and,  on  the  other  hand,  they  do  not  demonstrate  at  all  that  the  ad- 
ministration of  hydrochloric  acid  stimulates  its  secretion  in  healthy 
subjects.  We  can  hardly  agree  with  the  above-named  author  when  he 
claims  that  the  total  acidity  of  the  stomach-contents  was  increased. 
The  figures  he  published  are  as  follows  :  In  one  of  his  cases  the  acidity 
of  the  stomach-contents  before  the  administration  of  hydrochloric  acid 
was  0.3  ;  if  10  drops  of  hydrochloric  acid  were  added  to  the  test- 
breakfast,  the  percentage  of  hydrochloric  acid  in  one  case  was  0.33,  in 
another  case  0.21  per  cent.  ;  if  15  drops  were  administered,  it  was 
0.17  ;  if  20  drops  were  administered,  0.21  per  cent.  Even  in  a  healthy 
subject  the  values  for  the  total  acidity  fluctuate  within  wide  bound- 
aries,^ and  only  if  a   large  number  of  experiments   are  performed  can 

1  Wien.  klin.   Woche?ischr.,  1892.  ^  Deutsch.  med.  Wochenschr.,  1892. 

^  This  is  clearly  shown  by  du  Mesnil's  own  cases.  Thus,  in  one  case,  the  acidity 
was  raised  from  0.22  to  0.25  by  the  addition  of  5  drops  ;  the  addition  of  10  drops  in  one 
case  raised  the  acidity  to  0.34  ;  in  another,  to  0.25  ;  the  addition  of  15  drops,  to  0.25 ; 
and  the  addition  of  20  drops  produced  an  acidity  nf  only  0.21  per  cent.  These  discrep- 
ancies cannot  be  regarded  as  due  to  an  increase  of  acidity  from  the  addition  of  hy- 
drochloric acid  ;  they  are  simply  an  expression  of  the  normal  variation. 
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this  source  of  error  be  eliminated.  It  is  hardly  credible,  from  what  we 
have  said  above,  that  the  addition  of  10  to  15  drops  of  dilute  hydro- 
chloric acid  to  the  food  should  cause  an  increase  in  the  total  acidity. 
At  all  events,  we  cannot  see  that  any  proof  has  been  furnished  to  show 
that  the  internal  administration  of  hydrochloric  acid  can  stimulate 
the  secretion  of  gastric  juice.  On  the  other  hand,  it  is  probable  that 
hydrochloric  acid  administered  internally  in  subacidity  of  stomach- 
contents  is  utilized  in  the  same  way  as  the  hydrochloric  acid  secreted 
by  the  stomach  mucosa.  For  this  reason  the  administration  of  hydro- 
chloric acid  is  indicated  wherever  free  hydrochloric  acid  is  absent  in 
the  stomach-contents.  It  must  be  remembered,  however,  that  all 
cases  in  which  free  hydrochloric  acid  is  absent  are  not  pathologically 
identical. 

In  one  case  the  deficit  may  be  very  slight,  so  that  the  amount  of 
hydrochloric  acid  needed  to  cause  the  appearance  of  free  hydrochloric 
acid  is  small ;  in  another  case,  again,  the  deficit  may  be  large.  In  the 
one  case  we  are  dealing  with  a  mild  disturbance ;  in  the  other,  with 
some  severe  progressive  process  that  leads  to  atrophy.  If,  in  the  former 
case,  free  hydrochloric  acid  appears  after  a  short  time,  and  if,  in  the 
second  case,  it  does  not  appear,  even  though  large  doses  of  hydrochloric 
acid  are  administered,  this  need  not  surprise  us.  The  absence  of  free 
hydrochloric  acid  is  a  symptom  that  can  be  interpreted  in  many  differ- 
ent ways. 

If  it  is  desired  to  determine  whether  the  administration  of  hydro- 
chloric acid  improves  the  digestion  of  albumin,  a  large  dose  should  be 
administered — as  large  at  least  as  the  one  I  ^  recommended  for  the  first 
time  with  particularly  good  results.  Biedert  ^  of  recent  years  has  em- 
ployed similar  doses  in  his  own  cases,  and  recommends  their  use.  From 
15  to  20  drops  should  be  given  about  every  half-hour  or  still  more  fre- 
quently, and  the  administration  should  be  begun  immediately  after  a 
meal.  The  exhibition  of  such  large  doses  has  this  advantage,  that 
large  quantities  of  water  must  be  introduced  later  on  in  order  to  dilute 
the  hydrochloric  acid ;  but  even  if  such  large  doses  as  this  are  given, 
very  little  will,  as  a  rule,  be  accomplished ;  that,  at  least,  has  been  my 
experience. 

I  need  hardly  mention  that  hydrochloric  acid  should  be  taken 
through  a  glass  tube  in  order  to  protect  the  teeth. 

It  appears  to  me  that  a  much  better  method  of  treating  these  cases 
of  subacidity  would  be  to  find  ways  and  means  by  which  the  stomach- 
contents  could  be  propelled  more  rapidly  into  the  intestine,  particularly 
as  in  almost  all  these  cases  a  certain  degree  of  atony  is  present.  If  the 
stomach-contents  can  be  moved  into  the  intestine,  pancreatic  digestion 
will  vicariously  assume  the  functions  of  the  disordered  stomach. 

A  second  indication  for  the  employment  of  hydrochloric  acid  was 

1  Eiegel,  Volkmann's  Samml.  klin.  Vortrdge,  No.  289,  and  Deutsch.  med.  Wocherir- 
schr.,  1886,  No.  35. 

-  Biedert  and  Lane;ermann,  Didtetik  und  Kochbuch  fur  Magen-  und  Darmkranke, 
Stuttgart,  1895. 
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sought  in  its  disinfecting  and  antifermentative  properties.  The  stomach, 
without  doubt,  is  intended  to  perform  a  disinfecting  function,  and  it 
actually  possesses  the  power  of  arresting  a  number  of  putrefactive  proc- 
esses and  of  abnormal  fermentations.  The  hydrochloric  acid  of  the  gastric 
juice  certainly  performs  an  impoitant  role  in  this  direction.  On  the 
other  hand,  it  is  exceedingly  doubtful  whether  the  few  drops  of  hydro- 
chloric acid  that  are  usually  administered  to  patients  with  gastric  fer- 
mentation can  hinder  fermentation  if  it  already  exists.  The  ordinary 
dose  of  6  to  8  drops  of  official  hydi'ochloric  acid  contains  about  1.12 
gm.  of  hydrochloric  acid.  If  this  is  introduced  into  the  stomach  after 
eating,  it  will  be  so  diluted  by  the  stomach-contents,  even  when  the 
stomach  contains  only  a  few  hundred  cubic  centimeters,  that  we  can 
hardly  expect  any  antifermentative  or  antizymotic  action.  In  addition, 
we  must  remember  that  there  are  many  forms  of  fermentation — as,  for 
instance,  yeast  fermentation,  which  may  continue  veiy  active  despite  the 
presence  of  an  abundant  quantity  of  hydrochloric  acid. 

However  important,  therefore,  the  presence  of  hydrochloric  acid  in 
the  stomach-contents  may  be  to  prevent  putrefactive  processes  and  ab- 
normal fermentation,  it  is  impossible  to  check  these  processes  by  the 
administration  of  hydrochloric  acid  in  cases  where  they  are  already  in 
progress. 

It  is  established  to-day  that  one  of  the  chief  symptoms  of  stagnation 
of  the  stomach-contents  is  abnormal  fermentation.  In  conditions  of 
this  kind  methodic  lavage  of  the  stomach  is  indicated.  Very  frequently 
we  will  succeed  in  stopping  fermentative  processes  by  this  method.  In 
other  cases  where  this  simple  treatment  does  not  lead  to  the  result,  other 
antifermentative  measures  must  be  employed. 

The  administration  of  hydrochloric  acid  has  also  been  recommended 
for  a  third  purpose — namely,  for  its  stomachic  action.  It  is  not  clear 
how  this  action  occurs  ;  at  the  same  time  everybody  who  has  had  any  ex- 
perience will  acknowledge  that  HCl  does  possess  this  power  ;  in  fact,  this 
can  be  experimentally  demonstrated.  If  it  is  intended  to  give  hydro- 
chloric acid  as  a  stomachic,  it  should  not  be  given  after  a  meal,  but  about 
a  quarter  of  an  hour  or  an  hour  before  eating.  Large  doses  are  not 
necessary,  for  smaller  ones  seem  to  answer  the  purpose  as  well.  We 
frequently  see  the  appetite  improve,  and  the  patients  take  more  food  if 
hydrochloric  acid  is  administered  in  this  way ;  we  believe,  therefore, 
that  it  is  useful  for  this  purpose,  and  we  recommend  it. 

The  administration  of  hydrochloric  acid  is  contraindicated  in  all 
cases  where  hydrochloric  acid  secretion  is  increased.  In  cases  where 
there  is  hyperesthesia  for  hydrochloric  acid  it  is  also  contraindicated. 
Talma  has  described  cases  of  this  character.  As  hydrochloric  acid  de- 
terminations were  not  made,  the  possibility  is  not  excluded  that  these 
were  in  realit}'  cases  of  hyperacidity.  This  theory  is  more  or  less  cor- 
roborated by  Talma's  ^  own  statements,  for  he  says  that  in  a  few  of  the 
cases  in  which  the  stomach  was  hyperesthetic  for  hydrochloric  acid  the 
stomach-contents  disappeared  more  quickly  than  it  would  have  disap- 
1  Zeitschr.  f.  klin.  Med.,  vol.  viii. 
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peared  from  a  perfectly  healthy  stomach.  This  speaks  for  hyperacidity, 
for  we  know  that  hyperacidity  and  increased  motility  of  the  stomach 
go  hand  in  hand.  [Hypoacidity  is  often,  and  anacidity  generally, 
attended  with  increased  motor  activity  of  the  stomach.  Indeed,  as  has 
been  shown,  in  cases  of  anacidity  the  stomach  is  prone  to  empty  itself 
onward  by  means  of  the  increased  motor  activity. 

There  are  also  a  few  undoubted  cases  of  gastric  anacidity  that  pre- 
sent not  irritation  alone,  but  actual  distress,  after  the  administration  of 
really  good-sized  doses  of  hydrochloric  acid. — Ed.] 

According  to  all  that  has  been  said,  the  administration  of  hydro- 
chloric acid  for  therapeutic  purposes  has  a  much  more  limited  field  than 
is  usually  assumed.  Judging  from  my  own  experience  I  am  inclined  to 
attach  the  greatest  importance  to  the  last-named  action  of  hydrochloric 
acid — namely,  its  stomachic  powers.  Possibly  it  has  some  value 
as  a  gastric  disinfectant.  Finally,  it  may  be  given  in  order  directly 
to  aid  digestion,  although  in  the  light  of  our  present  experience  we  can 
hardly  expect  marked  results  in  this  direction.  [Pawlow  has  shown 
that  the  administration  of  hydrochloric  acid  increases  the  secretion  of 
pancreatic  juice,  and  this  directly  favors  intestinal  digestion.  The  fact 
may  account  for  the  improvement  in  a  patient  that  seemingly  follows 
the  use  of  hydrochloric  acid  in  cases  of  hypochlorbydria. 

The  knowledge  of  the  fact  that  pepsin  and  hydrochloric  acid  secre- 
tions do  not  follow  parallel  courses  seems  to  be  of  some  particular  value. 
It  is  true,  as  the  author  says,  that  pepsin  is  rarely  absent  from  the  gastric 
secretion,  and  yet  there  are  cases  in  w^hich  the  pepsin  is  sufficiently 
low^  to  retard  digestion.  This  may  be  true  even  when  the  HCl  per- 
centage is  high,  as,  for  instance,  in  some  cases  of  jilcer.  According  to 
some  of  the  later  investigations,  it  would  seem  as  though  the  pepsin 
and  pepsinogen  question  had  not  been  given  sufficient  attention.  We 
have  yet  to  explain  the  remarkable  results  obtained  by  Fremont,  Lan- 
nois,  and  others  in  administering  to  patients  the  gastric  juice  of  the  dog, 
obtained  through  a  fistulous  opening,  and  a  number  of  investigators 
have  reported  improvement  in  cases  of  hypochlorbydria  by  the  use  of 
this  substance. — Ed.] 

Alkalis. — The  general  administration  of  hydrochloric  acid  for 
therapeutic  purposes  was  not  introduced  into  medicine  until  Bidder  and 
Schmidt  ^  demonstrated  that  the  acid  of  the  gastric  juice  is  hydrochloric 
acid.  The  administration  of  alkalis,  on  the  other  hand,  has  been  in 
vogue  since  the  days  of  antiquity,  partly  as  a  medicament,  partly  as 
mineral  waters.  In  medical  practice  it  has  been  known  for  a  long  time 
that  alkalis  exercise  a  very  beneficial  effect  in  certain  diseases  of  the 
stomach,  and  are  capable  of  removing  certain  symptoms.  This  was 
known  long  before  experiments  with  alkalis  taught  us  in  what  way  they 
acted.  Claude  Bernard  performed  the  first  experiments  on  the  effect  of 
alkalis  ;  he  found  that  small  doses  of  alkalis  stimulate  the  gastric  secre- 
tion in  animals,  whereas  large  doses   produce  a  neutralization  of  the 

1  Bidder  and  Schmidt,  Die  Verdauungssafte  und  der  Stoffwechsel,  Mita  and  Leipsic, 
1852. 
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gastric  juice.  Leube  ^  expressed  the  opinion  a  long  time  ago  that  the 
carbonate  of  soda  found  in  Carlsbad  water  was  capable  not  only  of  neu- 
tralizing the  excessive  acidity  of  the  stomach,  but  also  of  stimulating  the 
diseased  mucous  membrane,  and  causing  a  renewed  and  permanent  secre- 
tion of  gastric  juice.  Leube  based  these  assumptions  on  certaiu  experi- 
ments that  he  performed  on  dogs  with  gastric  fistula.  He  introduced 
soda  solutions  into  their  stomach,  and  discovered  the  facts  outlined  above. 

Jaworski^  was  the  first  to  perform  exact  investigations  in  human 
subjects  with  the  aid  of  modern  methods  of  analysis.  According  to 
this  investigator,  small  doses  of  alkalis  are  capable  of  neutralizing  a 
certain  portion  of  the  acid  in  the  stomach-contents.  This  effect,  how- 
ever, is  soon  counteracted  by  the  reactive  secretion  of  hydrochloric  acid. 
This  reactive  secretion  may  be  greater  than  the  original  secretion  of 
acid.  In  small  doses  sodium  bicarbonate  and  Carlsbad  salts  are  a 
stimulant  to  the  gastric  function ;  in  large  doses  they  reduce  the  secre- 
tion of  hydrochloric  acid.  If  Carlsbad  salts  are  used  for  a  long  time, 
even  in  small  doses,  the  acidity  of  the  stomach-contents  and  the  secre- 
tion of  pepsin  are  very  much  reduced,  and  if  the  salt  is  used  too  long, 
the  secretion  of  hydrochloric  acid  and  of  pepsin  may  be  altogether 
stopped. 

Ewald  and  Sandberg  ^  found  that  Jaworski's  results  did  not  coincide 
with  their  own  experience  in  practice,  and  consequently  undertook  to 
repeat  his  experiments.  They  too  found  that  Carlsbad  water  in  small 
doses  stimulates  the  stomach  secretion,  but  they  could  not  determine 
that  the  employment  of  this  method  of  treatment  for  four  weeks  caused 
any  decrease  in  the  secretion  of  acid  or  of  pepsin. 

DuMesnil*  also  performed  a  number  of  experiments,  chiefly  in  per- 
sons with  healthy  stomachs.  The  experiments  of  this  author  corre- 
spond more  or  less  with  those  mentioned  above,  and  he  too  found  that 
the  administration  of  a  certain  limited  quantity  of  bicarbonate  of  soda 
increased  the  amount  of  hydrochloric  acid  in  the  stomach-contents,  and 
that  large  doses  had  to  be  given  in  order  to  cause  a  reduction  in  the 
total  acidity.  In  contradistinction,  however,  to  a  healthy  stomach,  he 
found  that  in  hyperacidity  of  the  gastric  juice  the  quantity  of  hydro- 
chloric acid  was  immediately  reduced.  He  found  the  same  when  he 
administered  Carlsbad  water  instead  of  sodium  bicarbonate. 

All  these  results  were  obtained  in  normal  individuals  and  do  not 
necessarily  apply  to  pathologic  cases.  This  is  shown,  for  instance,  in 
the  case  of  hyperacidity  that  DuMesnil  described,  in  which  an  immediate 
reduction  of  the  quantity  of  hydrochloric  acid  followed  the  administra- 
tion of  bicarbonate  of  soda.  Another  objection  to  the  application  of 
the  above  results  to  practice  is  the  fact  that  in  these  experiments  alkalis 
were  usually  given  together  with  the  test-breakfast.  Undoubtedly  the 
results  will  be  different  if  the  alkalis  are  given  with  the  meal,  or  on  an 

^  Von  Ziemssen's  Handbuch  d.  spec.  Pathol.,  vol.  vii. 

2  Wien.  med.  Wochenschr.,  1886;  Deutsch.  Arch.  f.  khn.  Med.,  vol.  xxxvii.,  and 
Wlen.  med.  Presse,  1885. 

'  Centralbl.  f.  d.  med.   Wissenschaften,  1888.        *  Deutsch.  m,ed.   Wochenschr.,  1892. 
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empty  stomach,  or  at  the  height  of  hydrochloric  acid  acidity.  Finally, 
DiiMesnil  employed  the  remedy  ouly  for  a  short  time,  so  that  his  experi- 
ments give  us  no  information  whatever  in  regard  to  the  action  of  alkalis 
when  they  are  administered  for  a  long  time. 

Linossier  and  Lemoine '  arrived  at  results  that  corresponded  essen- 
tially with  those  of  Du  Mesnil.  They  could  determine  from  experi- 
ments that  bicarbonate  of  soda  is  an  excitant  for  the  gastric  mucous 
lining  not  only  in  small,  but  even  in  comparatively  large,  doses,  both 
when  administered  before  and  at  the  beginning  of  the  meal. 

On  the  basis  of  these  results,  they  recommend  the  administration  of 
this  remedy  some  time  before  eating  in  all  cases  of  insufficiency  of  the 
gastric  juice.  As  the  experiments  of  these  authors,  however,  apply  only 
to  a  ruminant  animal,  we  are  not  justified  in  applying  their  results  to 
pathologic  cases  in  man  without  further  investigation. 

Spitzer  -  has  performed  a  number  of  experiments  that  merit  more 
attention  and  are  more  significant. 

Spitzer  performed  his  experiments  in  18  subjects  who  were  sufferers 
from  disease  of  the  stomach  and  who  underwent  the  Carlsbad  cure  for 
four  weeks.  He  determined  the  motor  power  of  the  stomach  and  the 
effect  of  Carlsbad  salts.  His  experiments  differ  from  those  of  all  the 
other  investigations  performed  before  his  time  by  the  fact  that  his 
method  corresponds  to  the  actual  conditions  existing  when  a  Carlsbad 
cure  is  administered,  and  by  the  fact  that  he  does  not  give  the  remedy 
with  the  test-meal,  like  Du  Mesnil.  The  subjects  that  Spitzer  experi- 
mented on  took  the  thermal  water  or  the  salt  early  in  the  morning, 
and  the  test-breakfast  one  hour  later.  The  stomach-contents  was  not 
expressed  for  one  or  two  hours. 

In  the  course  of  these  investigations  it  was  found  that  in  a  cure 
of  this  kind  the  motor  power  was  increased  in  the  majority  of  cases  and 
reduced  in  none  of  them.  In  the  cases  in  which  the  stomach  possessed 
peptic  powers  it  was  found  that  this  power  was  not  reduced  after  a 
four  weeks'  course.  In  mild  cases  of  chronic  catarrh  a  slight  increase 
in  the  peptic  power  could  be  determined.  The  secretion  of  hydro- 
chloric acid  fluctuated  within  physiologic  boundaries  ;  if  there  was 
superacidit^",  the  acidity  of  the  stomach  soon  became  normal,  but  was 
never  reduced  below  normal. 

In  general,  therefore,  these  experiments  corroborate  the  findings  of 
Ewald  and  Sandberg.  Spitzer,  however,  found  that,  as  stated  by 
Jaworski,  a  great  depression  of  gastric  chemism  is  noticed,  partic- 
ularly in  cases  that  are  nervous  arid  sensitive,  but  whose  stomach  is 
otherwise  healthy.  This  condition  is  seen  toward  the  end  of  the  course, 
and  particularly  if  the  patients  are,  at  the  same  time,  living  on  a  modi- 
fied diet.  Spitzer  claims,  however,  that  this  condition  is  only  transi- 
tory, and  that  as  soon  as  the  course  of  waters  is  stopped  for  a  few 
days,  normal  gastric  activity  is  recovered. 

^  "  Acad6mie  de  Medecine  de  Paris,"  session  of  March  28,  1893  ;  see  abstract  in 
Munch   med.   Wochenschr.,  1893,  Xo.  15. 
2  Therapeut.  Monatsh..  1894,  No.  4. 
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Reichmann  ^  has  recently  published  a  number  of  investigations 
that  consider  all  the  questions  discussed  above.  It  appears  that  his 
results  vary  in  some  of  the  most  important  points  from  those  of  the 
investigators  that  preceded  him. 

Reichmann  employed  the  bicarbonate  of  soda  alone  in  his  experi- 
ments. Reichmann  emphasizes  correctly  that  the  results  obtained  with 
the  administration  of  mineral  waters  do  not  determine  the  effect  ob- 
tained from  the  administration  of  pure  alkalis,  because  the  composition 
of  these  mineral  waters  is  too  complicated. 

Reichmann,  in  the  experiments  that  he  performed  on  his  patients, 
studied  the  effect  of  alkalis  on  an  empty  stomach  and  on  a  digesting 
stomach.  He  found  that  both  weak  and  strong  solutions  of  bicar- 
bonate of  soda  introduced  into  an  empty  stomach  caused  an  abun- 
dant secretion  of  gastric  juice.  He  determined,  however,  that  the 
amount  of  gastric  juice  excreted  after  the  administration  of  bicar- 
bonate of  soda  was  not  greater  than  if  he  administered  an  equal 
quantity  of  distilled  water.  He  also  saw  that  no  particular  influ- 
ence was  exercised  on  gastric  secretion  if  the  drug  was  administered 
at  the  height  of  digestion ;  so  that  the  administration  of  bicarbonate  of 
soda  both  in  large  and  small  doses  a  short  time  before  a  meal  exercised 
no  influence  whatever.  If,  on  the  other  hand,  bicarbonate  of  soda  was 
given  immediately  after  a  meal,  both  the  total  acidity  of  the  stomach- 
contents  and  the  quantity  of  free  hydrochloric  acid  present  in  the 
stomach  were  markedly  reduced,  and  this  reduction  he  found  was 
proportionate  to  the  amount  of  bicarbonate  of  soda  that  he  adminis- 
tered. Finally,  he  determined  that  the  continued  administration  of 
bicarbonate  of  soda  in  very  large  doses  (daily,  24  to  32  gm.)  for  a 
long  period  of  time  (four  to  eight  weeks)  exercised  no  influence  on 
gastric  secretion. 

Let  us  recapitulate.  Bicarbonate  of  soda  exercises  no  influence 
on  the  secretion  of  gastric  juice,  whether  it  is  given  in  small  or  in 
large  doses,  whether  it  is  given  in  a  single  dose  or  is  distributed  in 
small  doses  over  a  long  time.  Reichmann,  therefore,  in  contradis- 
tinction to  the  majority  of  other  authors,  arrives  at  the  conclusion 
that  bicarbonate  of  soda  does  not  exercise  any  influence  on  the  secre- 
tion of  gastric  juice,  but  that  it  does  influence  the  gastric  juice  that  is 
already  secreted,  in  the  sense,  namely,  of  neutralizing  and  alkalinizing 
it,  and  thereby  either  neutralizing  or  alkalinizing  the  whole  stomach- 
contents. 

All  that  we  have  said  above  represents  a  brief  summary  of  what  we 
know  to-day  in  regard  to  the  action  of  alkalis.  The  results  of  differ- 
ent authors  seem  to  be  contradictory  in  respect  to  certain  points.  We 
must  not  forget  that  a  number  of  the  experiments  reported  are  not  ap- 
plicable to  sick  persons,  because  they  were  performed  on  subjects  whose 
stomach  was  healthy.  Again,  a  number  of  the  experiments  reported 
by  different  authors,  and  particularly  a  number  of  the  conclusions  that 
these  authors  base  on  their  experiments,  can  be  made  the  subject  of 
1  Therapeut.  Monatsh.,  March,  1895. 
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controversy.  And,  finally,  a  number  of  the  experiments  reported  were 
performed  under  conditions  that  do  not  correspond  to  the  conditions 
existing  in  actual  practice. 

No  one,  of  course,  will  doubt  that  the  administration  of  alkaline 
remedies  is  capable  of  neutralizing  acid  in  the  stomach.  Reichmann's 
experiments  have  demonstrated  this  beyond  doubt,  and,  in  addition,  our 
daily  clinical  experience  teaches  us  the  same.  The  question  whether  or 
not  alkalis  are  capable  of  stimulating  gastric  secretion  is  not  so  simple 
to  answer;  some  authors  claim  that  it  does,  others  claim  that  it  does 
not.  The  majority  of  experiments  that  are  on  record  are  valueless  for 
our  purpose,  because  they  were  performed  on  healthy  subjects.  Even  if 
we  concede — and  this  proposition  is  by  no  means  demonstrated — that 
alkalis  may,  under  ceitain  circumstances,  stimulate  the  secretion  of 
gastric  juice  in  hailthy  subjects,  this  does  not  mean  that  the  same  must 
necessarily  apply  to  pathologic  cases.  Du  Mesnil's  experiments  show 
that  the  effect  of  alkalis  is  dijBFerent  in  hyperacidity  than  in  normal 
conditions.  His  analyses,  moreover,  did  not  give  constant  values, 
even  when  they  were  performed  on  healthy  subjects. 

If  we  laive  aside  the  results  obtained  in  healthy  subjects,  because 
we  consider  them  altogether  irrelevant  to  the  question  under  discus- 
sion, we  can  still  maintain  that  we  are  able  to  neutralize  the  acid  that 
has  been  poured  into  the  stomach  by  the  administration  of  alkalis. 
In  healthy  subjects  there  is  no  reason  why  we  should  wish  to  neutralize 
this  acid.  In  cases  of  hyperacidity,  however,  where  too  much  acid  is 
secreted,  w^e  do  wish  to  accomplish  this  end.  Any  one  can  demonstrate 
in  a  very  simple  manner  that  it  is,  in  fact,  possible  to  neutralize  the 
acid  in  a  sujjeracid  stomach  by  the  administration  of  alkalis  ;  all 
he  needs  to  do  is  to  aspirate  the  stomach-contents  before  and  after 
the  administration  of  alkalis,  and  he  will  find  that  after  the  adminis- 
tration of  alkalis  the  acidity  is  reduced.  In  fact,  every  sufferer  from 
hyperacidity  knows  that  some  of  his  symptoms  can  be  relieved  by  tak- 
ing alkalis ;  as  soon  as  a  dose  of  alkali  is  taken,  the  disagreeable  heart- 
burn, acid  belching,  and  pain  stop. 

In  cases  where  an  excess  of  hydrochloric  acid  is  secreted  alkalis 
should,  of  course,  never  be  given  on  an  empty  stomach,  but  should  be 
given  after  the  excessive  secretion  of  hydrochloric  acid  has  occurred. 
It  is  worse  than  useless  to  administer  alkalis  at  a  time  when  no  acid  is 
present  in  the  stomach. 

In  hyperacidity,  therefore,  alkalis  should  be  given  at  the  height  of 
digestion — namely,  when  too  much  hydrochloric  acid  is  present — or  they 
may  be  given  a  short  time  before  this  period.  They  should  never 
be  administered  before  or  during  a  meal,  but  always  a  short  time 
after  a  meal.  It  is  impossible  to  determine  the  exact  time  at  which 
these  remedies  should  be  given — in  fact,  the  best  period  will  vary  in 
individual  cases.  As  a  rule,  the  subjective  sjnnptoms  and  the  com- 
plaints of  the  patient  will  furnish  valuable  clues.  It  is  best  to  ad- 
minister the  alkalis  a  little  before  the  time  at  which  the  distress  of  the 
patient  is  usually  greatest. 
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In  hypersecretion  we  must  proceed  a  little  differently.  Here,  too, 
it  is  best  to  give  alkalis  at  the  height  of  digestion,  as  hyperacidity 
usually  obtains  in  this  condition.  In  view,  however,  of  the  fact  that 
in  hypersecretion  a  large  quantity  of  hydrochloric  acid  is  present 
when  the  stomach  is  empty,  and  in  view  of  the  serious  impediment  that 
this  condition  constitutes  for  the  digestion  of  amylaceous  material,  alka- 
lis may  also  be  given  on  an  empty  stomach. 

The  most  appropriate  form  in  which  to  give  alkalis  is  as  alkaline 
waters,  particularly  Carlsbad  water  or  salts.  The  latter  preparation 
contains  a  large  percentage  of  Glauber's  salts,  and  consequently  pro- 
motes the  subsequent  evacuation  of  the  material  taken.  It  may  occa- 
sionally be  desirable  to  produce  a  more  rapid  evacuation  of  the  stomach 
and  bowels  in  some  other  way,  and  we  need  hardly  mention  that  lavage 
of  the  stomach  when  the  stomach  is  empty,  followed  by  washing  with 
alkaline  waters,  can  be  performed  for  the  same  purpose. 

The  administration  of  alkalis  is  frequently  advantageous  in  cases  of 
ulcer,  not  as  a  remedy  for  ulcer,  but  as  a  means  of  counteracting  the 
condition  of  hyperacidity  that  is  usually  found  in  this  lesion.  In  the 
acute  forms  of  dyspepsia  combined  with  increased  hydrochloric  acidity 
of  the  stomach-contents  alkalis  are  also  indicated.  Solutions  of  alkalis 
and  alkaline  waters  are  good  agents  for  washing  out  the  stomach,  be- 
cause, on  the  one  hand,  they  aid  in  dissolving  and  removing  the  mucus 
contained  in  the  stomach,  and,  on  the  other  hand,  they  aid  in  neutral- 
izing the  excess  of  acid  products  that  may  be  present. 

I  have  never  been  in  the  habit  of  employing  alkalis  in  order  to 
stimulate  gastric  secretion.  As  far  as  I  can  see,  no  proof  has  so  far 
been  furnished  that  it  is  possible  to  stimulate  gastric  secretion  by  the 
administration  of  alkalis,  nor  that  they  are  capable  of  reviving  gastric 
secretion  after  it  had  once  stopped.  The  fact  that  the  administration  of 
alkalis  seems  to  increase  the  acidity  of  the  stomach-contents  a  little  in 
healthy  subjects  proves  nothing  for  pathologic  cases,  and,  as  a  matter 
of  fact,  the  increase  observed  in  healthy  subjects  was  frequently,  though 
not  always,  so  slight  that  it  remained  within  the  boundaries  of  physio- 
logic fluctuations.     In  a  few  cases  no  increase  whatever  was  observed. 

At  all  events,  a  stimulation  of  gastric  juice  cannot  be  considered  a 
characteristic  property  of  alkalis.  Any  irritant,  whether  it  be  me- 
chanical, chemical,  or  thermic,  that  is  applied  to  the  mucous  lining  of 
the  stomach  is  capable  of  stimulating  the  secretion  of  gastric  juice. 
Leube  has  shown  that  alkalis  are  not  a  chemical  irritant  of  sufficient 
strength  to  cause  a  secretion  of  gastric  juice  in  an  empty  stomach.  I 
believe,  therefore,  that  the  therapeutic  application  of  alkalis  for  the 
purpose  of  stimulating  gastric  secretion  cannot  be  recommended  on  the 
basis  of  the  experiments  that  have  been  reported  so  far. 

I  have  never  seen  any  untoward  effects  from  the  prolonged  adminis- 
tration of  alkaline  remedies.  There  can  be  no  doubt  that  some  damage 
can  be  done  if  alkalis  are  administered  when  they  are  not  indicated. 
No  physician  should  prescribe  alkalis  unless  he  has  determined  by  a 
preliminary  examination  that   acid   eructations,  heartburn,  and  other 
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symptoms  are  reall}-  clue  to  hydrochloric  hyperacidity  and  not  to  the 
presence  of  excessive  organic  acids.  The  administration  of  alkalis  is 
indicated  particularly  in  cases  of  pure  hydrochloric  hyperacidity.  Of 
course,  the  exhibition  of  alkalis  may  give  transitory  relief  even  if  the 
acidity  of  the  stomach-contents  is  due  to  the  presence  of  organic  acids, 
but  their  administration  is  permissible  only  in  acute  dyspeptic  condi- 
tions, and  never  in  chronic  dyspeptic  states  complicated  by  the  forma- 
tion of  abundant  quantities  of  organic  acids. 

I  wish  particularly  to  warn  against  the  abuse  of  alkaline  remedies 
without  preliminary  study  of  the  precise  indications  for  such  treatment. 
At  the  same  time  I  cannot  agree  with  Rosenbach  ^ ;  this  author  cer- 
tainly occupies  an  extreme  position  when  he  says  that  the  prolonged 
use  of  alkaline  remedies  is  to  be  condemned  under  all  circumstances. 
It  is  unpossible  to  answer  the  question  how  long  alkaline  remedies  may 
be  given ;  at  least,  no  statement  can  be  made  that  is  generally  applica- 
ble. The  matter  must  be  carefully  studied  in  each  individual  case. 
The  stomach-contents  should  be  aspirated  from  time  to  time  and  exam- 
ined ;  the  local  symptoms  and  the  subjective  sensations  of  the  patient 
will  all  have  to  be  carefully  investigated.  We  can  merely  say  that  as 
soon  as  a  certain  quantity  of  acid  is  present,  alkalis  should  be  adminis- 
tered. We  have  already  shown  that  the  values  for  acid  obtained  may 
mean  hyperacidity  in  one  case,  and  may  mean  nothing  whatever  in 
another. 

The  best  alkaline  salts  to  be  administered  are  the  following  :  Among 
the  alkaline  carbonates,  sodium  carbonate  and  sodium  bicarbonate ; 
among  the  alkaline  earthy  salts,  magnesia  usta  and  magnesia  ammonia 
phosphorica,  as  recommended  by  Boas.  It  appears  that  magnesia  usta 
is  capable  of  neutralizing  the  largest  quantity  of  hydrochloric  acid, 
while  ammoniomagnesium  phosphate  is  nearly  as  active ;  about  four 
times  more  sodium  bicarbonate  is  needed  to  neutralize  a  given  quan- 
tity of  hydrochloric  acid  than  of  magnesia  usta. 

The  majority  of  practitioners  prefer  sodium  bicarbonate  to  sodium 
carbonate.  This  is  due  to  the  slightly  irritating  action  of  the  latter 
preparation  on  the  gastric  mucous  membrane  and  its  disagreeable  taste. 
The  former  preparation,  on  the  other  hand,  has  this  disadvantage,  that 
when  given  in  larger  doses  it  leads  to  the  development  of  much  carbonic 
acid  gas  and  dilatation  of  the  stomach  ;  it  is  best,  therefore,  to  prescribe 
a  mixture  of  different  alkaline  salts. 

I  am  in  the  habit  of  administering  a  mixture  of  bicarbonate  of  soda 
and  magnesia  usta  in  equal  parts.  In  pri^'ate  practice  a  little  of  the 
ammoniomagnesium  phosphate  may  be  added.  The  fact  that  this  salt 
is  more  expensive  is  not  so  important  in  private  practice. 

The  dose  varies  in  each  case  according  to  the  degree  of  hyperacidity 
and  the  amount  of  food  eaten  at  each  meal.  As  a  rule,  half  to  one 
teaspoonful  is  sufficient.  In  some  cases  it  is  well  to  repeat  the  same 
dose  or  half  this  dose  after  a  little  time.  A  number  of  factors  will 
determine  whether  or  not  other  remedies  should  be  added  to  this  pre- 
'  Munch,  med.  Wochenschr.,  1894,  No.  3. 
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scription.  We  will  discuss  the  special  treatment  of  the  different  diseases 
of  the  stomach  further  on. 

I  never  employ  alkalis  in  order  to  stimulate  gastric  secretion.  The 
experiments  reported  above  furnish  no  indication  for  this  method  of 
treatment.  Those  physicians  who  do  use  alkalis  for  this  purpose 
recommend  giving  small  doses  about  half  an  hour  before  each  meal. 

Carlsbad  salts  are  frequently  given  in  the  place  of  alkalis  and  in  the 
same  diseases.  They  may  either  be  used  in  the  form  of  the  natural 
sprudel  salt  or  in  the  form  of  the  artificial  Carlsbad  salt.  A  number 
of  mixtures  have  been  prepared  by  different  authors  similar  to  Carlsbad 
salts  ;  one  of  these  is  the  one  described  by  Wolff/  consisting  of  30  gm. 
of  sulphate  of  soda,  5  gm.  of  sulphate  of  potassium,  30  gm.  of  chlorid 
of  soda,  25  gm.  of  carbonate  of  soda,  and  10  gm.  of  the  biborate  of 
soda. 

Wolff  recommends  giving  this  mixture  especially  in  cases  of  super- 
acidity  ;  he  jDrescribes  half  a  teaspoonful  in  half  a  glassful  of  lukewarm 
water  three  times  a  day  on  an  empty  stomach,  two  hours  before  dinner 
and  two  hours  before  supper.  He  claims  to  obtain  very  satisfactory 
results  from  this  method  of  treatment. 

In  one  case  of  typical  hypersecretion  combined  ^vith  hyperacidity  in 
which  the  acidity  of  the  gastric  contents  at  the  height  of  digestion  was 
0.34  per  cent,  of  hydrochloric  acid,  and  in  which  more  than  50  c.c.  of 
gastric  juice  cotdd  be  aspirated  after  fasting,  the  admiuistration  of  this 
remedy  for  five  days  led  to  a  reduction  in  the  quantity  of  gastric  juice 
that  could  be  aspirated  after  fasting  to  10  c.c,  and  a  reduction  of  the 
hydrochloric  acid  at  the  height  of  digestion  to  0.25  per  cent. 

I  can  testify  to  the  fact  that  similar  effects  can  be  obtained  by  the 
administration  of  Carlsbad  salts,  provided  that  the  diet  is  correct  and 
other  conditions  are  favorable. 

It  is  a  matter  of  great  difficulty,  of  course,  to  determine  the  exact 
therapeutic  significance  of  each  measure  employed  in  those  cases  where 
different  therapeutic  measures  are  used  at  the  same  time.  In  cases  of 
h\-persecretion  no  physician  will  limit  himself  to  the  admiuistration  of 
Wolff's  salt  or  to  Carlsbad  salts  alone,  but  he  will,  of  course,  prescribe 
an  appropriate  diet,  will  perform  lavage,  etc. 

I  might  mention  that  biborate  of  soda  has  been  included  in  Wolff's 
salt  because  Jaworski  ^  demonstrated  in  some  of  his  experiments  that 
the  prolonged  use  of  borate  of  soda  caused  a  reduction  in  the  percentage 
of  hydrocliloric  acid  in  the  stomach. 

I  win  not  enter  into  a  discussion  of  the  different  alkaline  mineral 
waters  at  this  point,  as  I  devote  a  special  section  to  this  subject. 

Bitters  and  Stomacliics. — ^We  know  from  practical  experience 
that  a  number  of  remedies  possess  the  property  of  stimulating  the 
appetite ;  that  others  again  can  stimulate  the  secretory-  and  motor  func- 
tions of  the  stomach.  The  former  property  is  usually  attributed  to 
bitter  remedies  ;  the  latter,  to  so-called  stomachic  drugs.  From  a  prac- 
tical point  of  view  these  two  groups  can  hardly  be  differentiated.    Both 

1  Zeitschr.  f.  klin.  Med.,  vol.  x\i.  ^  Mimch.  med.   Wochenschr.,  1887. 
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remedies  act  by  stimulating  the  appetite  aud  promoting  digestion.  For 
the  present,  we  do  not  know  definitely  just  how  this  effect  is  brought 
about.  In  the  case  of  some  of  these  drugs  it  has  been  demonstrated 
that  they  stimulate  the  secretion  of  gastric  juice ;  in  others  again  that 
they  stimulate  the  motor  function  of  the  stomach.  In  the  case  of  a  few 
we  are  possibly  justified  in  assuming  that  they  stimulate  the  glands  of 
the  mouth  and  in  this  way  infiuence  the  secretion  of  the  glands  of  the 
stomach  indirectly.  [This  latter  conclusion  has  been  verified  by  a 
number  of  investigators. — Ed.] 

In  general,  these  remedies  are  administered  when  the  appetite  is  low. 
Loss  of  appetite  is  seen  chiefly  in  those  diseases  in  which  the  secretion 
of  gastric  juice  is  reduced. 

All  the  experiments  that  have  been  performed  so  far  fail  to  reveal 
how  these  remedies  act,  and  the  results  obtained  are  neither  uniform  nor 
satisfactory.  Bokai '  experimented  on  dogs  that  were  starved  for  some 
time,  and  demonstrated  that  quassia  and  calumba  were  capable  of  in- 
creasing the  secretion  of  gastric  juice  by  a  direct  effect  that  they  exer- 
cised on  the  mucous  membrane  of  the  stomach.  Rensz  -  found  that  in 
artificial  digestion  tests  in  vitro  the  addition  of  bitters  was  capable  of 
arresting  artificial  gastric  digestion. 

Huber  ^  found  that  some  of  the  bitter  drugs  in  different  strengths 
were  capable  of  causing  hyperemia  of  the  intestinal  tract  and  of  stimu- 
lating intestinal  peristalsis.  Steckhoven,*  on  the  other  hand,  failed 
to  demonstrate  that  any  of  the  bitter  remedies  that  he  tested  could 
increase  the  secretion  of  gastric  juice  unless  they  remained  in  the 
stomach  longer  than  an  hour.  Crelcow  ^  found  that  the  administration 
of  extracts  of  bitter  drugs  to  animals  reduced  the  digestive  powers  of 
the  gastric  juice.  Jaworski  ^  experimented  on  human  subjects  and  also 
arrived  at  negative  results. 

Reichmann  '  has  performed  a  number  of  very  careful  investigations 
on  the  action  of  bitter  remedies.  He  made  his  tests  in  patients  with  dis- 
eases of  the  gastro-intestinal  tract,  and  not,  as  did  his  predecessors,  with 
animals.  This  investigator  selected  two  chief  groups  of  bitter  remedies 
for  his  experiments — on  the  one  hand,  pure  bitters  ;  and  on  the  other, 
aromatic  bitters.  He  selected  four  drugs  from  the  first  group — namely, 
herba  centaurii,  folia  trifolii  fibrini,  radix  gentianse,  and  lignum  quassise ; 
from  the  second  group  he  selected  only  wormwood. 

Reichmann's  experiments  showed  that  the  introduction  of  a  bitter 
infusion  into  an  empty  stomach  immediately  caused  much  less  stimula- 
tion of  the  secretory  function  of  the  organ  than  the  introduction  of  an 
equal  amount  of  distilled  water.  He  was  unable  to  determine  any  great 
differences  between  the  different  drugs  that  he  tested,  and  found  that 

1  Unqar.  Arch.  f.  Med.,  vol.  iii.,  Nos.  3,  4. 

2  Ibid.,  vol.  iii.,  Nos.  3,  4.  ^  Ibid.,  vol.  iii. 

*  Weekbl.  van  het  Nedei-l.  Tydschr.  voor  Geneesk.,  1887  ;  abstract  in  Schmidt's  Jahr- 
bUcher,  vol.  ccxix.  ' 

^  Or  naczenii  gorkich  sredstw  w  piszczewarenii  i  uswajenii  arotistych  wieszczestw. 
Petersburg,  1886. 

8  Medycyna,  1886.  ''  Zeitschr.  f.  klin.  Med.,  vol.  xiv. 
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the  effect  noted  above  occurred  both  in  cases  where  the  secretion  was 
normal  and  in  cases  where  it  was  reduced  or  increased.  He  found, 
however,  that  as  soon  as  the  bitter  infusion  left  the  stomach  the  gastric 
secretion  was  increased. 

If  the  bitter  infusion  was  administered  together  with  the  food, 
gastric  digestion  was  more  or  less  impeded,  consequently  the  pieces  of 
albumin  that  were  removed  from  the  stomach  in  these  cases  after  a 
certain  time  were  larger  and  thicker  than  in  those  cases  in  which  albu- 
min and  water  were  given  without  the  admixture  of  a  bitter  drug.  \t 
appeared,  from  his  experiments,  that  the  mechanical  powers  of  the 
stomach  were  also  slightly  reduced  if  a  bitter  remedy  was  exhibited. 

In  those  cases  where  the  gastric  secretion  was  about  normal  it 
could  not  be  determined  that  the  bitter  remedy  exercised  any  appre- 
ciable influence  on  gastric  secretion  while  the  stomach  was  digesting. 
In  cases,  however,  of  reduced  gastric  secretion  he  found  that  the  ad- 
ministration of  a  bitter  infusion  increased  this  secretion.  In  cases, 
again,  where  no  acid  gastric  juice  was  secreted  at  all,  the  bitter  rem- 
edies were  not  capable  of  stimulating  the  mucous  lining  of  the  stom- 
ach to  the  secretion  of  gastric  juice.  In  cases,  finally,  in  which  there 
was  an  excessive  flow  of  gastric  juice,  the  administration  of  bitter  rem- 
edies caused  an  increase  in  gastric  acidity.  Reichmann's  experiments 
also  demonstrated  that  bitter  infusions  can  be  administered  for  a  number 
of  weeks  without  producing  any  changes  in  the  function  of  a  healthy 
or  of  a  diseased  stomach. 

The  results  of  these  experiments  led  Reichmaun  to  formulate  the 
following  principles  in  regard  to  the  practical  administration  of  bitter 
remedies.  Bitter  remedies  should  be  administered  only  in  those  cases 
in  which  the  secretory  powers  of  the  stomach  are  reduced,  and  in  cases 
of  this  kind  they  should  be  administered  about  half  an  hour  before 
eating. 

Fawitzki  ^  also  recommends  bitter  tonics  and  a'grees  with  Reich- 
mann  in  advising  their  administration  on  an  empty  stomach  and  pre- 
ferably a  short  time  before  eating.  He  claims  that  they  act  beneficially 
on  the  secretion  of  gastric  juice  in  those  cases  where  there  is  a  reduced 
secretion  of  hydrochloric  acid. 

Wolff  ^  performed  a  number  of  experiments  with  strychnin  and  con- 
durango.  Strychnin  was  given  in  the  form  of  the  nitrate  of  strychnin 
in  doses  of  5  mg.  to  1.5  eg.  (!)  This  investigator  observed  an  in- 
crease of  the  hydrochloric  acid  production  in  2  cases  in  which  hydro- 
chloric acid  had  been  constantly  absent.  This  stimulating  effect  of 
strychnin  was  observed  to  continue  for  several  days  after  the  adminis- 
tration of  the  remedy  had  been  stopped. 

Wagner  ^  observed  a  similar  favorable  effect  from  the  exhibition 
of  tincture  of  nux  vomica.  According  to  Skjelderup  and  Duplay,* 
strychnin  is  said  to  exercise  a  favorable  effect  on  the  motor  function 
of  the  stomach. 

1  Deutseh.  Arch.  f.  klin.  Med..,  vol.  xlviii.  ^  Zeitschr.f.  klin.  Med.,  vol.  xvi. 

^  Arch.  gen.  de  med.,  February,  1891.  *  Bull.  gen.  de  med.,  1893. 
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In  coutratlistiuctiou  to  these  results  Wolff  showed  that  the  adminis- 
tration of  cortex  condurango  in  the  form  of  the  infusion  or  the  macera- 
tion exercised  no  appreciable  effect  on  the  secretory  or  motor  powers  of 
the  stomach  either  in  a  single  dose  or  if  the  drug  was  administered  for 
one  or  two  weeks. 

Finally,  the  experiments  of  Brandt^  on  dogs  may  be  mentioned. 
This  author  found  that  the  values  for  the  gastric  secretion  observed 
after  the  administration  of  a  deliuite  quantity  of  peptone  solution  were 
not  increased  by  the  administration,  at  the  same  time,  of  certain  spices, 
as  white  pepper,  mustard  oil,  and  peppermint  oil,  and  that  the  values 
were  constantly  decreased  to  a  considerable  extent  if  spices  are  admin- 
istered together  with  sugar  solutions  or  water}'  solutions  of  iodid  of 
sodiimi..  On  the  other  hand,  he  found  that  the  administration  of  spices 
causes  increased  absorption  in  the  stomach. 

I  have  intentionally  rendered  all  these  experimental  results  in  detail, 
so  that  the  reader  may  formulate  a  judgment  himself  in  regard  to  the 
value  and  the  significance  of  the  experimental  evidence  extant  at  the 
present  time.  However  interesting  the  different  facts  elicited  may  be, 
they  cei'tainly  fail  to  furnish  a  complete  or  a  satisfactory  explanation 
of  the  manner  in  which  the  different  drugs  act,  especially  as  many  of 
the  results  reported  are  altogether  contradictory. 

It  would  lead  us  too  far  to  discuss  all  the  different  bitters  and 
stomacliics  in  this  place.  We  will  limit  ourselves,  therefore,  to  a  dis- 
cussion of  two  drugs  that  have  been  lauded  within  late  years.  I  refer 
to  condiu'ango  bark  and  orexin. 

Condurango  bark  has  been  employed  for  many  years  among  the  aborig- 
ines of  Ecuador  as  a  popular  remedy  for  carcinomatous  and  other 
chronic  troubles.  In  Germany,  Friedreich  -  first  called  attention  to  this 
drug  in  1874.  He  reported  a  case  of  cancer  of  the  stomach  in  which 
all  the  symptoms  of  the  disease  disappeared  completely  after  the  admin- 
istration of  condurango,  so  that  the  patient  appeared  to  be  completely 
restored  to  health.  Since  this  report  was  published,  condurango  has 
been  employed  in  thousands  of  cases  of  carcinoma,  but  has  been  unable 
to  maintain  its  reputation  as  a  specific  for  cancer  of  the  stomach.  In 
the  same  year  in  which  Friedreich  reported  his  observation  I  ^  expressed 
the  opinion,  based  on  a  number  of  individual  investigations,  that  con- 
durango could  be  considered  in  no  way  a  specific  in  cancer,  but  that  the 
drug  certainly  possessed  much  virtue  as  a  stomachic.  This  view  is  gen- 
erally maintained  to-day.  A  few  obser%'ers,  particularly  Riess,^  still 
praise  the  virtues  of  this  remedy  in  carcinoma  of  the  stomach  and 
attribute  particular  powers  to  it.  Riess  examined  64  cases  of  cancer ; 
in  17  of  these  a  tumor  could  be  felt  and  clearly  outlined;  he  claimed 
that  the  administration  of  condurango  caused  a  distinct  and  gradually 
progressive  reduction  in  the  size  of  these  tumors,  and  that  in  8  of  the 
17  cases  the    swelling   disappeared    completely  or  almost  completely. 

^Zeitschr.  f.  Biol.,  N.  F.,  vol.   xi.,p.  277.         -Berlin,  klin.  Wochenschr.,  1874. 
3  Ibid.,  1874.  1  Ibid.,  1887. 
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Three  of  these  cases  succumbed  to  some  other  disease,  and  in  all 
some  remnants  of  a ,  previous  tumor  were  found  in  the  wall  of  the 
stomach,  but  no  trace  of  malignant  growth  could  be  discovered,  even 
microscopically. 

These  results,  on  first  sight,  are  certainly  startliug  ;  at  the  same  time, 
they  do  not  prove  that  the  cases  reported  were  really  cured  carciaomata. 
The  same  applies,  so  far  as  I  can  judge,  to  a  case  of  carcinoma  that  was 
reported  cured  by  Orszewczky  and  Erichsen.^  I  cannot  agree  with  Riess 
that  the  action  of  condurango  is  more  than  that  of  a  stomachic.  It  is  a 
well-established  clinical  fact  that  carcinoma  of  the  stomach  may  improve 
very  much  if  the  diet  is  well  selected ;  this  is  seen  particularly  in  cases 
in  which  the  motor  powers  of  the  stomach  are  still  intact.  If  we  suc- 
ceed in  raising  the  appetite  of  our  patient  by  the  administration  of  con- 
durango, his  general  nutrition  will,  of  course,  improve,  and  under  these 
circumstances  we  need  not  be  surprised  to  see  the  apparent  size  of  the 
tumor  decrease.  The  same  applies  to  Friedreich's  case,  in  which  the 
autopsy  revealed  that  the  cancer  still  existed.  The  reduction  in  the  size 
of  the  tumor  ^vas  probably  only  apparent,  and  was  simulated  by  the  in- 
crease of  the  adipose  tissue  of  the  patient.  This,  of  course,  can  happen  only 
in  cases  in  which  the  motor  power  of  the  stomach  is  still  relatively  good. 
Where  ectasy  exists,  so  that  the  stomach  can  get  rid  of  the  ingesta  only 
with  difficulty  or  cannot  get  rid  of  the  food  at  all,  things  will  be  alto- 
gether different.  Here  the  sensation  of  hunger  and  the  appetite  will  be 
lost,  despite  the  great  reduction  in  the  general  strength  of  the  patient ; 
this  need  not  surprise  us,  for  whatever  the  origin  of  the  sensation  of 
hunger  may  be,  one  thing  is  positively  established — that  hunger  is  never 
experienced  unless  the  stomach  is  empty. 

We  can  possibly  explain  the  fact  that  condurango  in  some  instances 
improves  the  appetite,  and  in  this  manner  improves  the  condition  of  the 
patient,  while  it  does  not  improve  the  appetite  in  other  cases,  by  assum- 
ing that  the  motor  power  is  good  in  some  cases,  whereas  it  is  deficient 
in  others.  From  all  this  I  feel  justified  in  maintaining  my  original 
position — namely,  that  condurango  is  not  a  specific  in  cancer,  but  pos- 
sesses the  virtues  only  of  an  energetic  stomachic.  The  best  way  to  ad- 
minister the  drug  is  to  give  it  in  the  form  of  a  decoction  of  the  macera- 
tion, as  first  advised  by  Friedreich — 

R.  Cort.  condurango,  15.0  parts; 

Macerate  for  twelve  hours  with  distilled  water,  360.0     " 

Then  evaporate  down  until,  when  strained,  it  equals  180.0     "  , 
D.  S. — A  tablespoonful  twice  daily. 

I  am  in  the  habit  of  administering  somewhat  stronger  doses  of  this 
decoction, — namely,  18  to  20  gm.,^and  administer  the  drug  three  or 
four  times  daUy  about  half  an  hour  before  a  meal,  in  the  dose  of  a  table- 
spoonful.  In  case  free  hydrochloric  acid  is  absent, — and  that  is  the 
rule, — I  add  from  1  to  2  gm.  of  dilute  hydrochloric  acid.  I  avoid  the 
addition  of  syrups.     Instead  of  using  the  decoction  of  the  maceration, 

^  Petershurq.  rned.  Wochenschr . .  1876. 
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the  wine  of  condurango  (teaspoonful  doses),  or  the  rather  expensive 
tluitl  extract  of  condurango  (in  doses  of  from  15  to  25  drops),  may  be 
given. 

Another  very  popular  stomachic  that  has  been  introduced  of  late 
years  is  orexin  (phenyldihydrochinazolin  hydrochlorate).  This  drug 
was  first  recommended  by  Pcnzoldt  ^  in  1890.  This  investigator 
claimed  that  it  produced  the  sensation  of  hunger  and  improved  the  ap- 
petite. The  statements  of  Penzoldt  were  investigated  by  a  number  of 
clinicians,  and  I  have  studied  the  matter  in  my  clinic.^  Some  authors 
report  results  similar  to  those  'of  Penzoldt ;  others  again  state  that  they 
saw  no  eifects,  or  only  slight  effects,  from  the  administration  of  the 
drug.  The  majority  of  authors  express  the  opinion  that  orexin  is  an 
irritant  for  the  gastric  mucosa. 

In  many  cases  of  reduced  hydrochloric  acid  secretion  the  adminis- 
tration of  orexin  seemed  to  cause  an  increase  of  this  secretion.  Pen- 
zoldt, in  addition,  found  that  the  time  of  digestion  was  reduced. 

This  remedy  is  not  miiversally  employed  so  far.  This  is  probably 
due  to  the  fact  that  the  results  obtained  are  so  uncertain ;  besides,  the 
druij  sometimes  causes  vomitinff,  has  a  biuninof  taste,  and  is  otherwise 
disagreeable  to  take. 

Penzoldt,'  therefore,  has  recently  recommended  basic  orexin.  He 
administers  this  preparation  in  capsules,  and  in  this  way  does  away  with 
some  of  the  disagreeable  features.  At  the  same  time  he  ad^nses  taking 
the  drug  with  a  large  cpantity  of  liquid — about  a  quarter  of  a  hter. 
Penzoldt,  as  a  rule,  gives  0.3  usually  only  once  a  day,  preferably  about 
10  o'clock  in  the  morning,  w^ith  the  second  breakfast.  He  gives  it  for 
several  days — usually  for  five  days  in  succession.  Among  31  patients  who 
took  the  drug  a  distinct  effect  was  observed  in  23  ;  Penzoldt,  therefore, 
claims  that  basic  orexin  is  a  valuable  stomachic ;  that  it  improves  the 
appetite  or,  rather,  is  capable  of  restoring  it ;  and  that  it  is  a  useful 
drug  in  the  milder  cases  of  stomach-disease.  The  remedy  is  contraindi- 
cated  in  ulcer  of  the  stomach,  in  hypersecretion,  and  in  all  conditions  in 
which  the  stomach  is  irritated. 

Holm  ^  performed  a  large  number  of  experiments  with  this  drug  and 
also  claims  that  the  basic  preparation  is  preferable  because  it  does  not 
produce  the  disagreeable  effects  on  the  mucous  membrane  of  the  mouth 
and  the  esophagus  that  the  hydrochlorate  of  orexin  produces. 

I  will  refrain  from  discussing  other  bitter  remedies.  I  wish,  how- 
ever, briefly  to  mention  creasote.  This  drug,  as  well  as  resorcin  resub- 
limate,  is  credited  with  the  power  of  stimulating  the  appetite.  Accord- 
ing to  the  investigations  of  Klemperer,°  however,  the  chief  effect  of 
this  drug  is  manifested  in  an  energetic  stimulation  of  the  motor  func- 
tion of  the  stomach. 

In  regard  to  strychnin,  we  have  alreav.ly  mentioned  that,  according  to 

1  Therapeut.  Monatsh..  1890. 

^  Eeichmann,  Deutsch.  med.  Wochenschr  ,  1890,  No.  31. 

3  Therapeid.  Monatsh.,  1893.  *  Ibid.,  1896,  No.  1. 

*  Centralbl.f.  klin.  Med.,  1891. 
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Wolff,  this  drug  possesses  the  power  of  stimulating  the  secretion  of 
gastric  juice  and  the  motor  function  of  the  stomach. 

We  have  also  mentioned,  in  another  place,  that  alcohol,  particularly 
brandy,  administered  in  small  doses,  may,  under  certain  conditions,  exer- 
cise a  slightly  stimulating  effect  on  the  secretion  of  gastric  juice.  If  it 
is  desired  to  bring  about  this  effect  by  the  administration  of  alcohol,  it 
should  be  administered  for  a  short  time  only,  as  the  continued  use  of 
alcohol  produces  a  craving  for  the  stimulant,  so  that  larger  doses  have 
to  be  given.  As  soon  as  this  is  done,  the  desired  effect  will  no  longer 
be  produced. 

The  Digestive  Ferments. — The  digestive  ferments  are  usually 
administered  where  they  are  deficient  in  the  secretion  of  the  stomach. 

(a)  Pepsin. — The  administration  of  pepsin  is  only  rarely  indicated. 
For  a  long  time  the  custom  obtained  to  administer  hydrochloric  acid 
and  pepsin  in  every  case  of  obstinate  dyspepsia.  Nowadays,  numerous 
experiments  have  taught  us  that  wherever  we  find  free  hydrochloric  acid 
there  is  also  a  sufficiency  of  pepsin  in  the  stomach,  and  that  even  in 
those  cases  where  hydrochloric  acid  is  absent,  pepsin  is  usually  present. 
If  pepsin  itself  is  not  present,  pepsinogen  at  least  will  be  found.  Cases 
in  which  pepsinogen  is  also  absent  are  exceedingly  rare. 

In  general,  therefore,  the  administration  of  pepsin  in  cases  of  stom- 
ach-disease is  rarely  indicated. 

The  preparation  of  pepsin  that  is  made  according  to  the  directions 
of  the  German  Pharmacopeia  is  not  very  active.  According  to  this 
prescription,  0.1  pepsin  is  dissolved  in  150  c.c.  of  water  containing  2.5 
<;.c.  of  hydrochloric  acid.  This  mixture  must  dissolve  10  gm.  of  bile 
albumin  in  four  to  six  hours.  It  is  self-evident  that  this  does  not  an- 
swer all  practical  demands.  There  are,  however,  stronger  preparations 
of  pepsin — for  instance,  pepsinum  concentratum  of  Jensen,  Byk's  pep- 
sin, and  other  preparations.  The  so-called  wines  of  pepsin  cannot  be 
recommended.  According  to  Hugouenenq,^  the  addition  of  wine  hinders 
the  action  of  pepsin,  and  the  administration  of  large  doses  of  wine  of 
pepsin  may  even  hinder  the  albumin-digesting  powers  of  normal  human 
gastric  juice  (Werther  ^). 

The  best  form  in  which  to  administer  pepsin  is  the  pure  unmixed 
powder.  The  administration  of  this  remedy  is  indicated  only  where  a 
complete  absence  or  a  great  deficiency  in  peptic  ferment  can  be  deter- 
mined. If  hydrochloric  acid  alone  is  absent  but  sufficient  pepsinogen 
is  present,  all  that  is  needed  is  to  prescribe  hydrochloric  acid. 

(b)  Papayotin  and  Papain. — Preparations  of  papayotin  and  of 
papain  are  prepared  from  the  milk-juice  of  carica  papaya,  a  plant  that  is 
indigenous  to  the  tropics.  Wiirzt  and  Bouchut  ^  were  the  first  to  test 
papain  from  this  pure  milk-juice  of  carica  papaya  for  its  chemical  and 
physiologic  properties.  The  latter  author  first  administered  it  in  dys- 
peptic diseases  of  childhood.  Other  authors  since  then  have  performed 
numerous  experiments  with  the   drug,  among  them  Albrecht,*  Ross- 

1  Lyon  med.,  1892.  ^  Berlin,  klin.   Wochenschr.,  1892,  No.  27. 

^  Compt.  rend.,  1879.  *  Correspondenzbl.  f.  Schweizer  Aerzte,  1880. 
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bach/  Weoj;,-  Finklor,^  Martin/  Chitteudeu,"^  and  Hirschler.^  All 
these  authors  agree  that  the  ferment  made  from  the  milk-juice  of  carica 
papaya  possesses  digestive  properties,  and  that  albumin  can  be  digested 
by  extract  of  papaya  in  neutral,  slightly  acid,  and  alkaline  solutions. 

Papain  and  papayotin  are  very  expensive,  and  consequently  are  not 
universally  employed.  Within  recent  years  Sittmann'^  has  again  called 
attention  to  papain.  This  author  directed  all  his  investigations  toward 
the  therapeutic  value  of  this  drug.  He  used  the  preparation  of  papain 
that  is  manufactured  by  the  firm  of  B5hringcr  and  Reuss  for  his  experi- 
ments, and  claims  to  have  observed  most  excellent  results  in  different 
affections  of  the  stomach  in  which  the  chemical  functions  of  the  organ 
were  altered.  He  administered  the  drug  as  follows  :  0.3  to  0.5  of 
papain  were  mixed  with  water  to  form  a  thin  paste,  and  administered 
either  in  capsule  or  without  a  capsule  after  each  meal.  The  meals  con- 
sisted chiefly  of  meat.  Sittmann  claims  to  have  seen  very  excellent 
results  in  a  great  variety  of  diseases  of  the  stomach.  In  acute  catarrh 
of  the  stomach  he  claims  to  have  seen  a  favorable  result  after  the  admin- 
istration of  only  two  or  three  doses.  In  chronic  catarrh  of  the  stomach 
he  claims  that  a  cure  was  brought  about  within  two  weeks.  In  3  cases 
of  chronic  dyspepsia  in  which  an  ulcer  had  existed  at  one  time  the  ap- 
petite was  recovered  within  a  week.  In  2  cases  of  cancer  of  the  stom- 
ach the  pain  was  reduced  during  the  time  that  papain  was  administered  ; 
in  one  of  these  cases  the  digestion  of  meat  was  improved  and  a  trace 
of  hydrochloric  acid  that  had  been  absent  before  was  found.  The  most 
favorable  results  were  obtained  in  dilatation  of  the  stomach ;  here  the 
administration  of  papain  caused  a  more  rapid  solution  of  albumin  and 
a  more  rapid  evacuation  of  the  ingesta. 

The  only  clinicians  who  have  so  far  repeated  the  investigations  of 
Sittmann  with  the  same  preparation  of  papain  are  Osswald^  in  my 
clinic,  and  Hirsch  ^  under  Boas's  direction.  Osswald's  experiments  were 
directed  merely  to  determining  the  physiologic  action  of  the  drug,  and 
he  found  that  papain  is  capable  of  converting  albumin  into  albumose 
and  peptone  in  neutral,  alkaline,  and  acid  solutions. 

Papain  has  this  advantage  over  pepsin  that  it  is  capable  of  exercising 
its  effect  in  alkaline  and  neutral  fluids  so  that  it  can  continue  its  pep- 
tonizing function  even  after  leaving  the  stomach.  At  the  same  time, 
the  degree  of  peptonizing  power  and  the  rapidity  of  peptic  action  are 
less  than  those  of  pepsin  itself.  It  appears,  therefore,  that  papain  is 
indicated  only  in  those  cases  in  which  the  secretory  functions  of  the 
stomach  are  reduced. 

Hirsch's  physiologic  experiments  in  the  incubator  show  that  papain 
can  digest  fibrin,  raw,  finely  distributed  meat,  and  solutions  of  egg- 
albumen  most  energetically,  both  in  neutral  and  weak  alkaline  media, 

1  Zeitschr.  f.  klin.  Med.,  vol.  vi.  ^  Dissertation.,  Bonn,  1885. 

3  The  Therapeutic  Gazette,  1887.  *  Journal  of  Physiology,  1884,  1885. 

^  Seeabstractin.<4me?\  Jour.  Med.  Sci.,  1893.         ^  Ungar.  Arch.  f.  Med.,  vol.  i. 
'  Mimch.  med.   Wochenschr.,  1893,  No.  29.  ^  j()i(i_^  1394,  No.  34. 

9  Therapeut.  Monatsh.,  1894,  No.  12. 
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and  that  it  can  dissolve  coagnlated  and  finely  divided  egg-albumen  in 
neutral  and  weak  alkaline  solutions,  but  that  it  cannot  act  on  the  last- 
named  substances  as  rapidly  as  on  the  ones  mentioned  before. 

Hirsch's  therapeutic  experiments  are  more  important  than  his  physio- 
logic ones.  He  first  used  the  drug  in  cases  of  stomach-disease  in 
which  peptic  digestion  was  lost ;  here  it  was  found  that  papain  was  not 
able  to  replace  pepsin  completely  in  those  cases  in  which  peptic  diges- 
tion was  more  or  less  reduced,  but  that  the  peptonization  of  readily 
digestible  albuminous  food,  particularly  raw  egg-albumen,  milk,  and  raw 
meat,  was  greatly  aided. 

We  have  repeated  the  numerous  experiments  of  Sittmann  in  our 
clinic,  and  were,  unfortunately,  unable  to  verify  the  striking  results  that 
this  author  claims  from  the  administration  of  papain. 

Papaiu  preparations  might  be  indicated,  as  far  as  we  can  determine, 
in  those  cases  in  which  hydrochloric  acid  secretion  is  absent  or  very 
much  reduced ;  thus,  for  instance,  particularly  in  the  later  stages  of 
chronic  gastritis,  in  atrophy  of  the  gastric  mucous  membrane,  or  in  ner- 
vous anacidity.  It  might  also  be  tried  in  acute  cases  of  dyspepsia  ac- 
companied by  anacidity  or  subacidit}'.  In  regard  to  the  method  of 
prescribing  the  drug  and  dose,  it  seems  that  the  best  way  to  give  the 
remedy  is  in  doses  of  0.3  to  0.5  gm.  several  times  after  eating.  Papain 
in  tablet  form  has  also  been  introduced. 

(c)  Pancreatin. — Fles  ^  was  the  first  to  use  the  pancreas  for  thera- 
peutic purposes  in  digestive  disorders.  His  case  was  one  of  diabetes 
in  which  the  stools  contained  verv'  much  fat  and  unchanged  muscle- 
fibers.  He  immediately  saw  excellent  results  from  the  administration 
of  pancreas.  Engesser-  was  the  first  to  prepare  the  useful  prepa- 
ration called  pancreatin.  This  substance  contains  many  impurities, 
but  seems  efficient  and  has  been  employed  in  many  cases  with  good 
results.  Since  then  a  number  of  other  preparations  of  powdered  pan- 
creas have  been  introduced,  some  of  them,  however,  not  very  efficient ; 
we  are,  to-day,  in  possession  of  a  number  of  useful  preparations  of 
pancreas,  among  them  the  above-mentioned  pancreatin  of  Engesser,  and 
Merck's,  Simon's,  Witte's,  and  Schering's  pancreatin. 

Pancreas  and  the  preparations  made  from  pancreas  are  usually  given 
in  combination  with  carbonate  of  soda.  Boas  recommends  a  tablet 
consisting  of  pancreatin  and  sodium  carbonate,  of  each,  0.5.  From 
two  to  four  of  these  tablets  are  to  be  given  a  quarter  of  an  hour  after 
eating. 

Reichmann  ^  calls  attention  to  the  fact  that  many  of  the  commercial 
preparations  of  pancreas  are  frequently  inactive,  and  advises  the  physi- 
cian to  prepare  his  own  extract  of  pancreas  as  follows  :  Take  a  fresh 
pancreas  from  a  cow,  chop  it  fine,  and  place  it  in  half  a  liter  of  alcohol 
of  12  to  15  per  cent.  ;  let  stand  for  one  to  two  days  in  a  cool  place  and 
filter.     The  patient  should  be  given  a  small  wineglassful  of  this  filtrate. 

^  Arch.  f.  d.  hollandischen  Beitrage  zur  Xatur-  u.  Hedkunde.  1864,  vol.  iii. 
-  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxiv. 
*  Deutsch.  med.  WochcTischr . ,  1889,  Xo.  7. 
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The  administration  of  proparations  of  pancreas  is  particularly  iudi- 
catetl  in  those  cases  in  which  the  secretion  of  gastric  juice  is  more  or 
less  reduced.  If  this  ferment  is  given,  pancreatic  digestion  occurs  in 
the  stomach ;  this,  of  course,  presupposes  that  the  stomach-contents  is 
neutral  or  only  slightly  acid,  or  that  the  acid  of  the  gastric  juice  is  par- 
tially or  altogether  neutralized  by  the  alkali  that  is  administered  at  the 
same  time. 

Pancreatin,  therefore,  acts  in  the  same  sense  as  papain,  which  we 
have  described  abov^e ;  it  seems,  however,  that  pancreatin  is  the  more 
active  of  the  two.  For  the  present,  the  investigations  in  regard  to  the 
efficiency  of  pancreas  are  not  sufficiently  numerous  to  allow  us  to  render 
final  judgment  in  regard  to  the  therapeutic  value  of  this  ferment  in  dis- 
eases of  the  stomach. 

(d)  The  Salivary  Ferment. — It  appears  that  the  saliva  is  rarely 
absent.  Sticker  ^  and  Biemacki "  have  shown  that  the  absence  of  saliva 
not  only  seriously  interferes  with  amylolysis,  but  at  the  same  time  also 
with  proteolysis.  In  cases  in  which  the  secretion  of  saliva  is  reduced 
jaborandi  or  pilocarpin  may  be  administered,  as  these  drugs  are  known 
to  stimulate  this  function.  Sticker  did  this  in  a  case  in  which  the  secre- 
tion of  saliva  was  almost  arrested,  and  in  which  the  secretion  of  gastric 
juice  was  at  the  same  time  very  small.  He  reported  good  results  from 
the  administration  of  these  drugs,  for  both  the  secretion  of  saliva  and 
the  secretion  of  gastric  juice  increased.  At  all  events,  cases  of  this 
character  in  which  the  power  of  the  salivary-  secretion  is  quantitatively 
reduced,  but  the  amount  of  fluid  excreted  is  still  more  or  less  normal, 
are  exceedingly  rare.  This  has  been  demonstrated  by  Sticker  in  a  series 
of  investigations  that  he  performed  in  my  clinic  and  that  have  not  yet 
been  published. 

There  are  a  number  of  cases  on  record,  however,  in  which  the  hydro- 
chloric acid  secretion  of  the  stomach  was  so  excessive  and  so  continuous 
that  it  rendered  the  salivary  ferment  inactive  even  though  in  these  cases 
the  secretion  of  the  salivary  ferment  was  not  reduced  nor  its  powers 
insufficient.  Boas  recommends  administering  ptyalin  or  malt-diastase 
combined  with  alkalis  in  these  cases.  Personally,  I  have  had  no 
experience  with  ptyalin  in  cases  of  hyperacidity  and  hypersecretion. 
Saliva  is  not  absent  in  these  cases,  but  its  action  is  interfered  with  by 
the  excessive  acidity  of  the  stomach-contents.  Cases  of  this  kind  should, 
at  all  events,  be  advised  to  chew  their  food  carefully  and  for  a  long 
time.  The  administration  of  dextrinized  amylacea  may  also  be  recom- 
mended. In  order  to  diminish  the  acidity  in  these  cases  alkalis  may  be 
administered  or  the  stomach  may  be  washed  out  before  starchy  food  is 
introduced. 

In  this  way  we  frequently  succeed  in  removing  the  causes  that  are 
responsible  for  the  inactivity  of  the  salivary  ferment.  Sticker  has 
demonstrated  that  the  administration  of  ptyalin  or  malt-diastase  alone, 
without  the  administration  of  alkalis  at  the  same  time,  is  incapable  of 
improving  amylolysis.     This  was  to  be  expected.     At  the  same  time  it 

1  Samml.  khn.  Vortrdge,  No.  297.  *  Zeitschr.  f.  klin.  Med.,  vol.  xxi. 
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is  demonstrated  that  alkalis  alone  exercise  a  particularly  favorable  influ- 
ence. I  do  not  see,  therefore,  why  the  administration  of  these  ferments 
is  indicated  at  all  in  cases  of  this  character. 

Mineral  "Waters. — Many  patients  with  diseases  of  the  stomach 
derive  great  benefit  from  a  course  of  mineral  waters.  Cures  of  this 
kind  are,  of  course,  indicated  only  in  chronic  diseases  of  the  stomach,  and 
only  certain  forms  of  the  latter  are  at  all  amenable  to  treatment  by  this 
method.  There  is  a  great  diversity  of  opinion  in  regard  to  the  choice 
of  waters  for  different  forms  of  stomach-disease ;  so  far  there  is  no 
scientific  basis  for  the  employment  of  any  one  water  in  any  one  disease. 

The  knowledge  we  possess  is  purely  empirical.  It  has  been  found 
that  in  certain  diseases  of  the  stomach  this,  that,  or  the  other  form  of 
mineral  water  seemed  to  benefit  the  patient.  Only  very  few  exact 
investigations  into  the  effect  of  certain  mineral  waters  on  certain  diseases 
of  the  stomach  are  on  record. 

Experiments  performed  in  healthy  subjects  are  not  applicable,  as  a 
rule,  to  pathologic  cases,  chiefly  because  they  are  performed  in  a  manner 
that  does  not  correspond  to  the  conditions  existing  when  a  patient  takes 
a  course  of  waters ;  consequently,  too,  the  results  obtained  by  this 
method  of  study  furnish  us  no  therapeutic  clues. 

As  in  all  other  diseases,  the  course  of  mineral  waters  should  prefer- 
ably be  taken  at  the  watering-place  and  not  at  the  home  of  the  patient. 
Undoubtedly,  the  regular  mode  of  life,  the  change  of  surroundings,  the 
good  care  that  is  exercised  in  all  the  details  of  life,  the  avoidance  of 
all  excitement,  etc.,  are  in  great  part  responsible  for  the  good  effects 
that  are  frequently  seen  from  a  course  of  waters  taken  at  a  watering- 
place.  Some  clinicians  deny  this,  and  attribute  all  the  good  effects  to 
the  medicinal  qualities  of  the  water.  The  matter  cannot,  of  course, 
be  decided  definitely,  but  we  know  that  the  employment  of  mineral 
waters  is  certainly  more  effective  if  taken  at  the  watering-place  than  if 
the  water  or  the  salts  it  contains  are  administered  at  the  home  of  the 
patient.  If  the  surrounding  conditions,  the  diet,  the  mode  of  life,  and 
other  similar  factors  are  unfavorable,  the  course  of  waters,  like  any 
other  mode  of  treatment,  will  not  be  successful.  In  stomach-cases, 
particularly,  all  these  other  factors  are  very  important ;  the  administra- 
tion of  waters  or  of  salts  at  the  home  of  the  patient  fails  utterly  if 
the  patient  does  not,  at  the  same  time,  lead  a  rational  life,  adhere  to  a 
suitable  diet,  and  avoid  all  factors  that  might  counteract  the  treat- 
ment. It  is  usually  difficult  to  lead  such  a  life  at  home ;  consequently 
the  patient  should  be  advised  to  seek  one  of  the  watering-places  and 
undergo  his  course  of  treatment  there. 

The  regulation  of  the  diet  is  absolutely  essential  in  every  case  of 
stomach-disease ;  if  the  patient  is  taking  a  course  of  waters,  the  regula- 
tion of  the  diet  becomes  still  more  important.  The  waters  are  one  of 
the  factors  in  the  treatment,  but  not  the  only  one  ;  no  good  results  from 
this  treatment  can  be  expected  unless  all  the  conditions  are  as  favorable 
as  they  can  be  made.  Whether  we  administer  the  remedies  in  the  form 
of  drugs  or  in  the  form  of  mineral  waters,  the  mode  of  life  of  a  sufferer 
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from  stomach-disease,  and  particularly  the  diet,  should  be  most  carefully 
regulate<l. 

lu  many  diseases  the  attending  physician  instructs  the  patient  when 
to  drink  water,  and  how  much  tt»  drink  each  time  ;  he  also  gives  him 
some  general  rules  and  regulations  in  regard  to  the  diet  during  the 
course  of  treatment.  In  stomach-cases  such  vague  instructions  are  not 
sufficient.  A  most  careful  dietary  should  be  prepared,  and  the  patient 
ordered  to  follow'  the  instructions  given  him  most  rigorously  during  the 
whole  course  of  treatment.  The  physician,  in  order  to  do  this,  must  be 
thoroughly  familiar  with  modern  methods  of  examining  and  treating 
diseases  of  the  stomach  ;  unfortunately,  this  method  of  controlling  the 
progress  of  a  case  is  not  universally  employed  in  most  watering-places ; 
as  a  rule,  certain  articles  of  diet  are  forbidden,  and  that  is  all.  The 
patient  expects  to  be  cured  by  the  waters  alone,  and  thinks  that  he  can 
neglect  the  other  factors  enumerated  ;  undoubtedly  many  failures  can  be 
explained  on  this  basis.  It  is  very  much  to  be  desired  that  patients 
who  seek  a  watering-place  should  receive  the  benefit  of  better  medical 
supervision  in  regard  to  their  diet  and  the  other  factors  that  we  have 
enumerated.  The  fact  that  in  certain  hotels  articles  of  diet  that  are 
considered  indigestible  are  not  served  is  not  sufficient ;  every  detail  of 
the  diet  should  be  carefully  looked  after  by  the  physician,  and  the 
patient  should  be  instructed  to  eat  only  those  articles  of  diet  that  are 
prescribed.  The  regulation  of  the  diet  is  as  important  a  factor  in  the 
cure  of  cases  underffoine;  a  course  of  waters  as  the  remedial  effect  of  the 
waters  themselves. 

Four  kinds  of  waters  are  employed  in  the  treatment  of  diseases  of 
the  stomach — namely  :  alkaline  saline  waters,  salt  waters,  alkaline  waters, 
and  alkaline  muriatic  waters. 

The  most  important  of  these  are  the  alkaline  saline  waters.  They 
contain  chiefly  Glauber's  salts,  sodium  chlorid,  sodium  carbonate,  and 
some  of  them  free  carbonic  acid  gas.  Some  of  these  waters  are  warm, 
as  Carlsbad,  Bertrich ;  some  of  them  cold,  as  Marienbad,  Rohitsch, 
Sauerbrunn,  Tarasp,  Elster,  Franzensbad.  Carlsbad  has  the  greatest 
reputation  in  stomach-diseases.  That  the  waters  of  Carlsbad  exercise 
a  beneficial  effect  on  certain  diseases  of  the  stomach  was  known  long 
before  direct  investigations  into  the  mode  of  action  of  these  waters  were 
performed.  Jaworski,^  and  after  him  Ewald  and  Sandberg,^  Spitzer,^ 
and  others  have  found  that  these  waters  exercise  a  direct  effect  on  the 
secretion  of  gastric  juice.  The  results  obtained  by  these  different 
authors  do  not  correspond ;  Jaworski  reports  that  the  prolonged  use  of 
Carlsbad  waters  in  the  majority  of  cases  causes  a  reduction  in  the  acidity 
of  the  gastric  juice  and  in  the  secretion  of  pepsin.  Ewald  and  Sand- 
berg  were  unable  to  find  that  the  secretion  of  acid  or  of  pepsin  was 
reduced.  Spitzer  performed  exact  experiments  in  18  patients  Mith 
diseases  of  the  stomach,  and  arrived  at  essentially  the  same  conclusions 

^  Deidsch.  Arch.  f.  klin.  Med.,  vol.  xxxvii.;    Wien.  med.  Presse,  1888,  Nos.  3,  4. 
"  Centralbl.f.  d.'med.    Wissen^ch.,  1888,  Nos.  16,  18. 
*  Therapeut.  Monatsh.,  April,  1894. 
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as  Ewald  and  Sandberg ;  after  a  four  weeks'  course  in  Carlsbad  the 
motor  power  of  the  stomach  was  increased  in  the  majority  of  cases, 
never  reduced ;  the  secretion  of  hydrochloric  acid  fluctuated  in  either 
direction ;  if  there  was  superacidity,  normal  values  were  soon  obtained, 
never  subnormal  ones. 

According  to  the  experimental  investigations  that  have  been  pub- 
lished so  far,  it  seems  certain  that  Carlsbad  water  is  capable  of  reducing 
the  overproduction  of  hydrochloric  acid  and  that  it  is  unable  to  inter- 
fere with  the  secretion  of  hydrochloric  acid  or  of  pepsin  if  given  in 
ordinary  doses.  At  the  same  time  Jaworski's  results  should  warn  us 
from  advising  a  Carlsbad  cure  for  too  long  a  time. 

Carlsbad  waters  also  seem  to  influence  the  secretion  of  bile  and  to 
possess  the  power  of  dissolving  mucus  and  of  stimulating  the  motor 
power  of  the  stomach. 

The  results  of  all  these  investigations,  combined  with  our  practical 
experience,  teach  us  to  advise  the  administration  of  Carlsbad  waters 
and  other  similar  waters  under  the  following  conditions  : 

.1.  In  round  gastric  ulcer,  provided  the  stomach  is  not  too  atonic. 

2.  In  so-called  acid  catarrh  of  the  stomach,  and  also  in  all  forms  of 
dyspepsia  with  pronounced  hyperacidity,  provided  the  dyspepsia  is  not 
of  a  purely  nervous  character. 

3.  In  dyspepsia  in  which  the  peptic  power  of  the  stomach  is  only 
relatively  reduced  ;  in  cases  of  this  kind  the  administration  of  Carlsbad 
waters  should  be  carefully  supervised. 

4.  In  mild  cases  of  atony. 

The  employment  of  Carlsbad  waters  is  contraindicated  in  carcinoma, 
whether  complicated  by  ectasy  or  not,  in  all  severe  cases  of  atony  and 
ectasy,  and  in  all  cases  of  dyspepsia  in  which  the  production  of  hydro- 
chloric acid  is  much  reduced.  A  Carlsbad  cure  is  not  of  great  value  in 
the  majority  of  cases  of  nervous  dyspepsia. 

These  statements  represent  the  most  important  indications  and  con- 
traindications ;  in  the  light  of  our  present  knowledge  we  are  not  justi- 
fied in  formulating  any  more  precise  distinctions. 

The  alkaline  saline  waters  of  Bertrich  are  similar  to  the  thermal 
waters  of  Carlsbad  ;  the  former,  however,  are  the  weaker  of  the  two. 

Marienbad  is  the  most  important  of  the  alkaline  sulphate  springs. 
This  water  contains  about  twice  as  much  Glauber's  salt  as  Carlsbad 
water,  also  more  chlorid  of  sodium  and  more  free  carbon  dioxid  ;  it  is 
more  adapted,  therefore,  to  cases  in  which  there  is  intestinal  atony.  In 
general,  Marienbad  waters  are  less  suitable  for  diseases  of  the  stomach 
in  which  there  is  irritation  than  the  warm  waters  of  Carlsbad.  If  it  is 
desired  to  administer  Marienbad  water  in  diseases  of  the  stomach,  it  is 
better  to  give  the  water  warm.  The  same  applies  to  Eohitsch,  Tarasp, 
Elster,  and  Franzensbad  waters. 

The  waters  of  Rohitsch  and  Tarasp,  like  the  waters  of  Marienbad, 
contain  much  free  carbon  dioxid  ;  it  is  advisable,  therefore,  to  warm 
these  waters  before  giving  them  to  stomach-cases.  It  is  questionable 
whether  carbon  dioxid  is    capable  of  producing  an  anesthetic  effect. 
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Even  if  this  is  true,  as  some  authors  claim,  it  is  therapeutically  unim- 
portant. 

The  second  group  of  mineral  waters  that  is  important  in  the  treat- 
ment of  diseases  of  the  stomach  are  the  pure  salt  springs.  A  number 
of  clinicians  have  investigated  the  influence  of  salt  on  gastric  digestion  ; 
the  majority  of  these  investigators  have  found  that  salt  hinders  gastric 
digestion  more  than  it  aids  it.  Alex.  Schmidt,'  for  instance,  found  that 
the  addition  of  0.5  to  0.6  per  cent,  of  salt  impeded  the  solution  of 
dialyzed  albumin  to  a  great  extent.  Marl6  ^  administered  small  quanti- 
ties of  salt  and  failed  to  see  any  difference  in  the  rapidity  of  digestion  ; 
if  he  administered  large  doses,  however,  he  found  that  digestion  was 
slightly  retarded.  Jaworski^  found  that  the  presence  of  salt  neither 
stimulated  the  secretion  of  gastric  juice  nor  caused  a  more  rapid  evacua- 
tion of  the  stomach-contents,  but  acted  altogether  negatively  in  both  direc- 
tions. Pfeiffer  ^  determined  that  the  addition  of  salt  in  a  concentration 
of  0.24  to  0.4  per  cent,  hindered  the  digestion  of  albumin.  Bikfalvi,® 
on  the  other  hand,  found  that  the  administration  of  small  doses  of  salt 
accelerated  digestion,  and  that  large  doses  retarded  it.  Leresche^ 
carried  out  some  experiments  on  a  patient  in  whom  a  gastrostomy  had 
been  performed ;  he  administered  definite  quantities  of  meat  with  and 
without  salt,  and  found  that  whenever  he  gave  quantities  of  salt  that 
were  not  too  small,  the  acidity  of  the  stomach-contents  was  reduced. 

Wolif^s ''  experiments,  as  well  as  those  of  Reichmann,*  showed  that 
the  acidity  of  the  gastric  juice  was  reduced  by  the  administration  of 
salt,  and  that  this  reduction  was  proportionate  to  the  amount  of  salt 
given.  Wolff  draws  the  conclusion  from  these  experiments  that  the 
favorable  effect  seen  in  diseases  of  the  stomach  from  a  course  of  salt 
waters,  particularly  of  Wiesbaden  and  Kissingen  water,  is  not  due  to  the 
increased  secretion  of  gastric  juice,  as  was  formerly  believed. 

On  the  other  hand,  Cahn  ^  performed  a  number  of  experiments  in 
animals  by  which  he  showed  that  hydrochloric  acid  disappeared  from 
the  stomach  if  the  food  contained  little  chlorin,  and  that  the  addition  of 
salt  caused  hydrochloric  acid  to  reappear  in  the  stomach-contents.  The 
practical  experience  of  most  clinicians  does  not  correspond  with  the 
experimental  observations  of  the  investigators  mentioned ;  in  many  of 
their  experiments  the  conditions  created  did  not  correspond  to  the  con- 
ditions that  are  seen  in  actual  practice.  Besides,  the  mineral  waters 
used  contained  a  number  of  other  ingredients  besides  salt,  so  that  some 
of  the  effects  observed  may  be  attributed  to  other  substances  than 
sodium  chlorid. 

Wiesbaden  (Kochbrunnen,  warm),  Soden,  Homburg,  Kissingen,  are 

^  Pfluger^s  Arch.  f.  d.  gesammte  Physiol. .,  vol.  xiii. 

^  Arch.  f.  exper.  Pathol,  u.  Pharmak.,  vol.  iii.  ^  Zeitschr.  f.  Biol.,  1883,  19. 

*  Mittheilungen  der  amtlichen  Lebensmitteluntersuchungsanstalt  zu  Wiesbaden, 
83,  84. 

°  Bikfalvi,  Ueber  die  Einwirkung  von  Alkohol,  Bier,  Wein,  etc.,  auf  die  Verdauung, 
Klausenburg,  1885. 

®  Revue  med.  de  la  Suisse  romande,  1884.  '^  Zeitschr.  f.  klin.  Med.,  vol.  xvi. 

^  Arch.  f.  exper.  Pathol,  u.  Pharmak.,  vol.  xxiv. 

^  Zeitschr.  f.  physiol.  Chemie,  vol.  x. 
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well-known  salt  waters.  To  judge  from  practical  experience,  they 
stimulate  the  gastric  secretion,  the  appetite,  and  possibly  the  motor 
power  of  the  stomach.  The  waters  of  these  different  sources  are  indi- 
cated in  cases  of  relatively  recent  gastritis  in  which  the  secretory  powers 
of  the  stomach  are  reduced  and  in  which  there  is  an  abundant  secretion 
of  mucus.  They  do  not  seem  indicated  in  cases  in  which  the  secretion 
of  gastric  juice  is  increased,  as  in  hyperacidity  and  hypersecretion,  nor 
are  they  indicated  in  ectasies  of  high  degree  nor  in  carcinoma.  Occa- 
sionally they  do  some  good  in  carcinoma,  provided  atony  and  ectasy  are 
not  present.  The  good  effects  seen  under  these  conditions  are  due  to 
the  improvement  of  the  ap^Dctite ;  this  improvement,  while  only  tem- 
porary, aids  the  general  nutrition  of  the  patient. 

The  choice  of  waters  in  each  individual  case  will  not  depend  so  much 
on  the  nature  of  the  disease,  as  on  the  general  constitution  of  the  patient. 

Wiesbaden  Kochbrunnen  is  better  than  Kissingen,  because  it  is 
hotter  and  contains  less  carbon  dioxid.  If  Kissingen  water  is  heated, 
it  becomes  more  like  Wiesbaden  water — that  is,  it  becomes  milder,  but 
at  the  same  time  never  equals  the  latter. 

The  third  group  of  mineral  waters  are  the  alkaline  and  alkaline- 
muriatic  waters.  The  chief  constituents  of  the  former  are  sodium 
bicarbonate  and  carbonic  acid ;  of  the  latter,  in  addition,  sodium 
chlorid.  The  following  waters  belong  to  the  former  group  :  Bilin, 
Fachingen,  Neuenahr,  Giesshiibl-Puchstein,  Gleichenberg,  Preblau, 
Salzbrunn,  Vichy ;  and  the  following  ones  to  the  latter  :  Ems, 
Selters,   Tonisstein,  and  others. 

Simple  alkaline  waters  are  indicated  in  cases  in  which  there  is  an 
overproduction  of  hydrochloric  acid ;  this  is  due  to  the  fact  that  they 
contain  much  sodium  bicarbonate. 

In  practice  they  are  frequently  employed  in  this  form  of  stomach- 
disease  and  have  been  found  useful.  The  warm  waters,  as  Vichy  and 
Neuenahr  (the  former  contains  four  times  as  much  bicarbonate  of  soda 
as  the  latter),  are  particularly  good.  We  know  from  experience  that 
in  hyperacidity  and  hypersecretion  warm  waters  agree  better  with  the 
patient  than  the  more  irritating  cold  ones ;  it  is  customary,  therefore, 
to  warm  the  cold  waters  before  administering  them  to  cases  of  this 
character. 

It  is  not  yet  determined  what  role  free  carbon  dioxid  plays  ;  only 
a  few  experiments  have  so  far  been  performed  on  the  effects  of  carbon 
dioxid  on  the  gastric  and  intestinal  functions,  and  the  results  obtained 
are  neither  uniform  nor  decisive. 

The  alkaline  muriatic  waters  contain  sodium  chlorid  in  addition  to 
carbon  dioxid  and  bicarbonate  of  soda.  In  most  of  the  waters  the 
percentage  of  salt  is  relatively  small.  It  appears  that  they  are  indi- 
cated in  chronic  catarrhs  of  the  stomach,  in  mild  degrees  of  atony,  and 
in  secondary  catarrhs. 

Bitter  waters  are  hardly  ever  called  for  in  the  treatment  of  primary 
genuine  affections  of  the  stomach.  The  same  applies  to  the  simple 
aerated  acid  waters  whose  effect  is  due  to  the  carbon  dioxid  they  contain. 


LAVAGE  OF  THE  STOMACH.  249 

These  waters  are  taken  by  many  patients  on  account  of  their  agree- 
able taste  and  their  refreshing  effect ;  some  clinicians  go  so  far  as  to 
claim  that  they  stinuilate  the  appetite.  It  has  not  been  shown  so  far 
that  they  possess  any  other  power. 

It  will  be  seen,  from  all  that  has  been  said,  that  no  precise  indica- 
tions exist  for  the  employment  of  different  waters  ;  so  far  we  have  been 
forced  to  rely  on  empirical  observation  alone,  and  the  results  obtained 
are  very  unsatisfactory.  Occasionally  it  will  be  seen  that  the  same 
form  of  stomach-disease  improves  if  different  waters  are  administered. 
We  must  never  forget  that  in  these  cures  many  other  factors,  like  the 
regulation  of  the  mode  of  life,  the  avoidance  of  all  excitement,  the 
regulation  of  the  diet,  life  in  the  open  air,  etc.,  contribute  as  much  to 
the  good  results  obtained  as  the  chemical  constitution  of  the  waters 
themselves.  For  these  reasons  the  selection  of  a  watering-place  should 
not  be  made  from  the  nature  of  the  disease  of  the  stomach  alone,  but 
from  the  general  constitution  of  the  patient.  I  refer  to  Braun's  ^ 
splendid  work  on  balneotherapy  for  the  more  careful  elaboration  of  this 
subject. 

Climatic  cures  are  not  indicated  in  diseases  of  the  stomach  proper. 
lu  certain  nervous  affections  of  the  organ  they  may  do  some  good ;  at 
the  same  time  sea-bathing  or  a  sojourn  in  the  mountains  or  other  climatic 
cures  may  be  indicated  in  diseases  of  the  stomach,  not  so  much  in  order 
to  treat  the  disease  of  the  organ  itself,  but  in  order  to  raise  the  general 
health  of  the  patient ;  climatic  cures  and  sea-bathing  are  particularly 
useful  in  nervous  diseases  of  the  stomach.  In  selecting  a  climate  the 
general  condition  of  the  patient  should  be  considered  more  than  the 
local  trouble. 

Within  recent  years  a  number  of  sanitaria  have  been  opened  for  the 
treatment  of  this  group  of  diseases ;  this  is  certainly  a  step  in  advance. 

Sanitarium  treatment  is,  of  course,  indicated  only  in  those  forms  of 
disease  in  which  certain  methods  of  treatment  are  to  be  employed  that 
are  difficult  of  execution  at  the  home  of  the  patient ;  in  diseases  of  the 
stomach  this  is  more  frequently  the  case  than  in  any  other  group  of 
diseases,  for  in  stomach-diseases  the  diet  should  be  most  carefully 
selected  and  the  patient  should  be  under  the  continuous  supervision  of  a 
physician  who  is  thoroughly  familiar  with  modern  methods  of  examining 
and  treating  the  diseased  organ.  A  number  of  technical  manipulations 
are  indicated  in  the  treatment  of  these  cases  which  can  be  performed  only 
by  an  attendant  who  has  had  much  experience  and  practice. 

I  believe,  therefore,  that  in  no  other  form  of  diseases  is  sanitarium 
treatment  so  necessary  as  in  diseases  of  the  stomach. 

2.  PHYSICAL  METHODS  OF  TREATMENT. 

I/avage  of  ttie  Stomach. — For  lavage  of  the  stomach  the  same 
apparatus  can  be  used  as  in  aspiration  of  stomach-contents  for  diagnostic 
purposes — viz.,  the  so-called  stomach  siphon,  consisting  of  a  soft  elastic 
1  Fourth  edition,  edited  bv  B.  rromm. 


250  TREATMENT. 

stomach-tube  and  a  short  glass  tube  connecting  the  stomach-tube  with 
a  long  piece  of  rubber  tubing  into  which  a  large  glass  funnel  is  in- 
serted. 

For  therapeutic  lavage  of  the  stomach  a  stomach-tube  with  two 
lateral  openings  is  to  be  preferred  to  one  with  a  single  opening  at  its 
lower  end.  I  refer  to  page  67  for  the  technic  of  introducing  the 
sound. 

Certain  authors — for  instance,  Penzoldt  ^ — still  recommend  the  employ- 
ment of  a  guide,  and  claim  that  the  introduction  of  the  stomach-tube  is 
easier  if  a  so-called  "  mandrin  "  is  used.  I  consider  the  mandrin  super- 
fluous, and  maintain  that  it  renders  the  introduction  of  the  stomach- 
tube  more  difficult  instead  of  making  it  easier.  I  have  been  in  the 
habit  of  introducing  the  sound  without  a  guide,  and,  to  judge  from  my 
experience,  this  is  by  far  the  simpler  and  easier  method. 

As  soon  as  the  end  of  the  stomach-tube  enters  the  stomach,  the 
funnel  is  slowly  lowered  ;  sometimes  the  stomach-contents  will  run  out 
after  this  simple  manoeuver ;  if  not,  slight  expression  will  cause  it  to 
flow.  If  nothing  comes  in  this  way,  or  if  the  flow  stops  after  a  part 
has  run  out,  the  funnel  should  be  filled  with  lukewarm  water  (of  about 
88°  F.),  raised,  and  the  water  allowed  to  run  into  the  stomach.  As 
soon  as  the  last  portion  of  the  water  reaches  the  lower  end  of  the 
funnel,  the  funnel  is  lowered  and  the  water  mixed  with  stomach-con- 
tents siphoned  ofP. 

I  usually  employ  funnels  holding  about  500  c.c.  of  water  ;  as  a 
rule,  I  only  allow  one  flinnelful  of  water  to  run  into  the  stomach  and 
let  the  water  run  out  again  at  once  ;  I  do  this  in  order  to  avoid  distend- 
ing the  stomach  too  much.  This  procedure  is  repeated  until  the  wash- 
water  is  perfectly  clear  and  contains  no  remnants  of  food.  After  the 
washing  the  patient  should  be  instructed  to  express  whatever  w^ater  may 
have  remained  in  the  stomach.  It  is  a  good  plan  sometimes  to  instruct 
the  patient  to  move  his  body  to  and  fro  in  order  that  all  the  parts  of  the 
stomach- wall  may  be  thoroughly  washed  by  the  water,  or,  as  Fleiner  ^ 
suggests,  the  patient  may  be  instructed  to  lie  down  after  the  lavage 
itself  was  performed  in  the  upright  position  ;  if  this  is  done,  remnants 
of  food  will  frequently  be  found,  even  though  the  wash-water  was  per- 
fectly clear  while  the  patient  was  sitting  up. 

It  frequently  happens  that  a  small  piece  of  mucous  membrane  ad- 
heres to  the  opening  of  the  sound  when  the  sound  is  removed  after 
lavage ;  accidents  of  this  kind  can  usually  be  avoided  if  the  tube  is 
withdrawn  while  the  funnel  is  raised,  and  not  when  it  is  lowered ;  in 
other  words,  while  the  water  in  the  tube  is  still  running  into  the 
stomach.  This  forces  the  mucous  lining  of  the  stomach  away  from  the 
opening  of  the  tube,  whereas  if  the  funnel  is  lowered,  the  mucous  lin- 
ing may  be  aspirated  into  the  opening. 

In  washing  out  the  stomach  it  is  very  important  to  determine  with 

1  Penzoldt,  "  Allgemeine  Behandlung  der  Magen-  und  Darmkrankheiten, "  Hand- 
huch  d.  spec.  Therap.  innerer  Krankheiten,  1895,  vol.  iv. 

2  Volkmann's  Samml.  khn.  Vortrdge,  new  series,  1894,  'No.  103. 
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certainty  that  all  the  water  that  has  been  poured  in  has  flowed  out 
a^ain  ;  the  best  way  to  do  this  is  to  hold  the  rim  of  the  funnel  upward 
while  the  water  is  running  out,  and  not  downward,  and  not  to  evacuate 
the  funnel  until  it  is  filled.  In  this  way  it  can  easily  be  determined 
whether  or  not  the  amount  of  fluid  that  flows  out  corresponds  to  the 
amount  that  was  poured  in. 

I  would  like  to  call  attention  to  one  other  little  point.  Many  per- 
sons make  the  following  mistake  in  performing  lavage  of  the  stomach  : 
they  seem  to  be  particularly  anxious  to  empty  the  funnel  completely  and 
to  get  rid  of  the  last  drop  of  the  mixture  of  water  and  food  that  flows 
out  of  the  stomach.  Some  of  them  even  attempt  to  cause  all  the  water 
that  is  present  in  the  tube  to  run  out  before  they  pour  more  water  into 
the  stomach.  This  plan  is  not  a  good  one,  for  in  the  first  place  air  may 
easily  be  forced  into  the  stomach  in  this  way  and  cause  distention  of  the 
organ  ;  in  addition,  the  entrance  of  air  may  impede  the  outflow  of  water. 
In  the  second  place  they  may  aspirate  the  mucous  lining  of  the  stomach 
into  one  of  the  openings  of  the  sound,  and  in  this  way  injure  the  mucosa. 
The  funnel  should  be  emptied  only  so  far  that  the  new  amount  of  water 
poured  in  rests  upon  the  column  of  water  ;  in  this  way  the  entrance  of 
air  into  the  stomach  can  be  avoided. 

Occasionally  the  outflow  of  water  stops,  notwithstanding  all  the  pre- 
cautions that  may  be  taken.  Very  frequently  this  is  caused  by  the 
entrance  of  coarse  particles  of  food  into  the  openings  of  the  sound  ;  in 
other  cases  the  openings  of  the  sound  are  no  longer  in  the  stomach-con- 
tents, either  because  the  sound  was  not  introduced  far  enough  or  because 
it  became  bent.  In  the  latter  case  all  that  is  necessary  is  to  withdraw 
the  sound  a  little;  if  this  is  done,  the  water  will  flow  again.  If,  how- 
ever, the  sound  is  occluded,  the  attempt  should  be  made  to  force  the 
obturator  out  by  pouring  in  more  water.  It  will  rarely  be  necessary 
to  withdraw  the  sound,  clean  it,  and  reintroduce  it.  Sometimes  the 
attempt  may  be  made  to  remove  the  obstacle  by  forcing  air  into  the 
tube  from  a  blower  ;  this  manipulation  is  a  simple  one  if  a  T-tube  is 
inserted  between  the  stomach-tube  and  the  rubber  tube  leading  to  the 
iunnel.  The  outer  branch  of  this  tube  may  be  closed  with  a  cork.  If 
the  sound  becomes  occluded,  a  rubber  blower  is  attached  to  the  outer 
limb  of  the  T-tube,  and  the  rubber  tube  leading  to  the  funnel  is  at  the 
same  time  compressed. 

The  arrangement  of  Friedlieb  (see  p.  72)  is  very  useful  in  case  an 
accident  of  this  kind  occurs.  In  this  apparatus  a  small  rubber  bulb  is 
inserted  in  place  of  an  ordinary  glass  tube  between  the  stomach-tube 
and  the  tube  leading  to  the  funnel  ;  all  that  is  needed  is  to  compress  the 
bulb,  to  close  the  tube  leading  to  the  funnel,  and  then  to  let  the  rubber 
bulb  expand  again.  Another  apparatus  that  is  practical  for  this  pur- 
pose is  that  designed  by  Strauss  (see  p.  73). 

In  the  majorit}^  of  cases  the  simple  siphon  is  sufficient,  and  all  aspi- 
rating apparatus  are  superfluous.  Personally  I  have  always  gotten 
along  very  well  without  them. 

The  patient  should  never  be  allowed  to  perform  lavage  of  the  stomach 
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himself;  he  may  be  allowed  to  introduce  the  stomach-tube,  but  in  all 
subsequent  manipulations  he  should  have  assistance.  That  part  of  the 
stomach-tube  that  protrudes  from  the  mouth  should  always  be  held  by 
the  patient  himself;  this  is  a  very  necessary  precaution,  for  otherwise 
the  connection  between  the  stomach- tube  and  the  rubber  tube  leading 
to  the  funnel  may  suddenly  become  loosened  and  the  tube  glide  into  the 
stomach.  This  happened  in  a  case  of  Leube's  that  we  quoted  above. 
It  is  well,  therefore,  that  a  second  person  should  be  present  whenever 
lavage  of  the  stomach  is  performed  ;  this  assistant  should  raise  and 
lower  the  funnel,  fill  the  funnel,  etc.  I  never  allow  my  patients  to 
perform  lavage  of  the  stomach  without  the  assistance  of  some  second 
person ;  other  physicians  are  in  the  habit  of  doing  the  same. 

Many  forms  of  apparatus  have  been  devised  for  the  piu^Dose  of 
enabling  the  patient  to  wash  out  his  own  stomach  without  assistance  ;  I 
cannot  recommend  any  of  these  contrivances,  for  many  emergencies  may 
arise  in  which  the  patient  cannot  help  himself.  Quite  a  number  of  these 
have  been  described. 

The  simplest  method  is  to  attach  a  glass  triangle  to  the  stomach- 
tube  ;  the  two-  limbs  of  the  triangle  that  are  not  connected  with  the 
stomach-tube  are  attached  to  long  rubber  tubes  ;  one  of  these  rulDber 
tubes  leads  to  an  irrigator  that  is  suspended  at  moderate  height ;  the 
other  one  leads  to  a  vessel  standing  on  the  floor.  If  the  lower  tube  is 
compressed  and  the  upper  one  is  allowed  to  remain  open,  the  water  flows 
from  the  irrigator  into  the  stomach  ;  if  the  upper  tube  is  compressed 
and  the  lower  one  is  allowed  to  remain  open,  the  water  mrsed  \\i\h. 
stomach-contents  will  run  out.  It  is  simpler  to  use  rubber  tube  clamps 
instead  of  compressing  the  tubes  with  the  fingers.  The  irrigator  should, 
of  course,  have  a  water-gauge,  so  that  the  patient  can  see  how  much 
water  has  flowed  into  the  stomach.  I  also  consider  it  essential  that  the 
vessel  into  which  the  wash-water  runs  should  be  graduated.  This  is 
not  the  case  in  the  more  common  forms  of  apparatus.  The  only  way, 
of  course,  to  control  the  amount  of  water  that  runs  in  and  the  amount 
that  runs  out  is  to  measure  the  quantities  in  both  instances. 

Litten^  constructed  an  apparatus  (see  Fig.  15)  that  is  similar  to 
that  described  above,  but  simpler.  It  has  the  additional  advantage  of 
needing  only  one  tube.  The  apparatus  consists  of  an  ordinary  stomach- 
tube,  rubber  tube,  and  an  irrigator  ^  with  a  cock,  also  a  middle  piece 
made  of  hard  rubber  that  is  cylindric  and  perforated,  and  consists  of 
two  parts.  About  80  cm.  from  the  mouth  the  cylindric  perforated 
middle  piece  (a),  of  hard  rubber  or  glass,  is  inserted  ;  this  consists  of 
two  parts  :  the  upper  one  (a  ^)  is  conical  and  pointed,  the  lower  one 
{a  2)  is  hollowed  out  to  hold  the  upper  one.  As  soon  as  water  enough 
has  nm  into  the  stomach,  the  cock  (6)  is  closed,  the  middle  piece  dis- 
connected, and  the  end  {cT)  that  ls  attached  to  the  stomach-tube  rapidly 

1  Therapeut.  Monatsh.,  1893,  p.  255. 

^  The  irrigators  in  common  use  fail  to  effect  a  thorough  cleansing  of  the  stomach  in 
most  cases,  as  they  do  not  hold  a  sufficiently  large  quantity  of  water.  The  necessity 
of  repeatedly  filling  the  irrigator  with  water  alone  makes  it  difficult  for  the  patient  to 
siphon  out  the  contents  of  the  stomach  without  assistance. 
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lowered.  As  soon  as  this  is  done  the  fluid  will  run  from  tiio  stomach 
into  a  vessel  that  is  held  in  readiness.  If  it  is  desired  to  allow  more 
water  to  run  in,  the  two  pieces  can  be  connected  again  and  the  cock 
(6)  opened. 

Formerly    stomach-pumps  were    used,    but  nowadays  they  are    no 


Fig.  15. — Litten's  apparatus. 

longer  employed.  We  can  get  along  very  well  without  them,  and 
their  use  should  be  condemned. 

The  time  of  day  when  the  stomach  should  be  washed  out  can  be  de- 
cided upon  only  after  all  the  indications  for  therapeutic  lavage  of  the 
stomach  have  been  carefully  considered. 

In  general  we  may  say  that  lavage  of  the  stomach  is  indicated  in 
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cases  where  the  stomach  cannot  propel  the  ingesta  into  the  mtestine 
within  the  normal  time,  so  that  there  is  danger  of  abnormal  decomposi- 
tion and  fermentation  and  of  relaxation  or  overdistention  of  the  stomach. 

Lavage  of  the  stomach  is  indicated,  in  the  second  place,  if  foreign 
products,  like  bile,  mucus,  etc.,  are  present  in  the  stomach  and  interfere 
with  digestion  or  exercise  some  other  unfavorable  influence. 

Grastrectasy  proper  and  atony  in  which  there  is  considerable  stagna- 
tion of  stomach-contents  are  the  principal  diseases  of  the  stomach  that 
call  for  lavage. 

We  distinguish  two  forms  of  ectasy — simple  atonic  ectasy  and  ectasy 
caused  by  stenosis  of  the  pylorus  or  of  neighboring  parts.  In  both 
forms  lavao;e  is  indicated,  but  in  either  form  the  elfect  of  lavag-e  will 
only  be  palliative,  for  washing  out  the  stomach  does  not  affect  the  dis- 
ease itself.  It  cannot  be  stated  definitely  when  lavage  should  be  begun 
in  atony ;  even  in  simple  atony  that  has  not  yet  led  to  ectasy  I  think 
that  lavage  is  frequently  indicated. 

Xo  one  will  deny  that  lavage  of  the  stomach  is  clearly  indicated 
in  all  cases  of  severe  dilatation  of  the  stomach  in  which  the  stomach- 
contents  is  decomposed  or  in  which  the  stomach  is  unable  completely  to 
get  rid  of  its  contents  overnight. 

I  believe  that  lavage  of  the  stomach  is  indicated  even  if  there  is  no 
ectasy  in  cases  in  which  the  stomach  is  unable  to  get  rid  of  a  carefullj 
selected  diet  within  the  normal  time ;  in  other  words,  if,  at  the  expira- 
tion of  this  normal  time,  large  quantities  of  food  are  still  found. 

It  has  been  argued  that  lavage,  if  performed  in  cases  of  simple 
atony,  does  not  remove  the  cause  of  the  disease  ;  this  is  true,  but  the 
same  applies  to  ectasy.  VTe  are,  of  course,  unable  to  cure  any  chronic 
disease  of  the  stomach  by  lavage  alone ;  all  we  can  do  is  to  create  favor- 
able conditions  that  indirectly  may  assist  in  bringing  about  a  cure. 

Lavage  is  not  indicated  in  every  form  of  atony.  In  acute  atony 
following  the  ingestion  of  improper  food  the  stomach  frequently  gets 
rid  of  the  decomposed  material  by  vomiting. 

Moderate  degrees  of  atony  that  have  existed  for  some  time  certainly 
often  recover  without  lavage.  If  any  one  claims  that  iu  cases  of  this 
kind  the  stomach-walls  are  distended  by  the  water  that  is  introduced, 
this  objection  does  not  apply  to  lavage  of  the  stomach,  but  to  the  per- 
son who  performs  it.  It  is  self-evident  that  overdistention  of  the 
stomach  should  be  avoided  in  performing  lavage,  and,  as  far  as  I  can 
see,  no  one  can  deny  that  it  is  more  rational  to  remove  the  decomposed 
and  fermenting  stomach-contents  from  an  organ  that  is  unable  to  get 
rid  of  it  spontaneously  than  to  allow  the  unhealthy  mass  to  remain 
there. 

If  abnormal  material  is  allowed  to  remain  in  the  stomach,  there  is 
danger  that  the  loss  of  tone  will  progress.  It  is  impossible  to  deter- 
mine rn  a  general  way  when  lavage  should  be  begun  ;  this  matter  must 
be  decided  differently  in  each  individual  case,  and  in  order  to  arrive  at 
a  decision,  all  factors  bearing  on  the  question  must  be  carefully  consid- 
ered. 
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It  is  altogether  superfluous  to  enumerate  the  different  diseases  of 
the  stomach  in  which  lavage  is  indicated  ;  besides,  one  form  of  stomach- 
disease  may  call  for  lavage  in  some  instances  and  in  others  not.  It  is, 
of  course,  bad  practice  to  neglect  other  methods  for  tiie  sake  of  per- 
forming lavage  ;  if  there  is  a  cancer  with  ectasy,  lavage  is  indicated, 
but  operative  interference  may  be  more  urgently  indicated  than  lavage. 
The  same  applies  to  stenotic  ectasies  following  cicatricial  ulceration. 
In  cases  in  which  the  patient  cannot  make  up  his  mind  to  an  operation, 
lavage  may  be  used  as  a  palliative  until  the  operation  is  performed. 

]\Iuch  has  been  written  in  regard  to  the  time  of  day  at  which, 
lavage  may  best  be  performed.  Many  authors,  like  Kussmaul,  Fleiner, 
Boas,  Wegele,  recommend  washing  out  the  stomach  before  breakfast. 
They  claim  that  if  lavage  is  performed  in  the  evening,  a  large  propor- 
tion of  the  last  meal  will  still  be  present  in  the  stomach,  and  much 
nourishment  will  be  withdrawn  from  the  body.  If  lavage,  on  the  other 
hand,  is  performed  in  the  morning,  the  diseased  organ  will  have  had  the 
advantage  of  the  horizontal  position  occupied  by  the  patient,  and  will 
have  assimilated  at  least  a  portion  of  this  material  during  the  night. 
All  this  is  undoubtedly  true ;  the  question  arises,  however,  whether 
more  of  the  food  is  really  assimilated  if  it  is  allowed  to  remain  in  the 
stomach  seven  hours  or  twelve  hours  longer  ;  it  is  doubtful  to  my  mind 
whether  it  is  better,  in  a  case  of  atony  of  the  stomach,  to  leave  the 
abundant  residue  that  is  still  present  after  seven  hours  in  the  stomach 
for  another  twelve  hours, — in  fact,  to  add  a  small  supper, — or  whether  it 
is  better  to  remove  the  decomposed  non-digested  and  frequently  fer- 
mented stomach-contents  before  introducing  more  food. 

The  best  method  of  treating  these  diseases  is  not  alone  to  force  the 
stomach  to  assimilate  the  largest  possible  quantity  of  the  food,  but  also 
to  see  that  the  ingesta  do  not  remain  in  the  stomach  too  long  and  do  not 
damage  the  disordered  organ.  It  might  be  argued  that  any  lavage  that 
brings  up  undigested  food  is  a  waste  ;  even  if  lavage  is  performed  in 
the  morning  and  food  is  brought  up,  this  is  a  waste,  for  the  material 
siphoned  out  contains  nutritive  ingredients ;  these  nutritive  ingredients, 
it  is  true,  might  be  digested  by  a  healthy  organ,  but  it  is  more  than 
doubtful  whether  a  diseased  stomach  can  do  anything  with  them,  and, 
assuming  even  that  a  diseased  stomach  were  capable  of  utilizing  the 
nutritive  material  contained  in  this  residue,  the  question  still  remains  an 
open  one  whether  it  is  beneficial  or  not  to  allow  this  material  to  remain. 

I  have  been  in  the  habit  of  teaching  my  pupils  to  distinguish  two 
degrees  of  atony  and  of  motor  insufficiency  ;  the  one,  in  which  the 
stomach  is  incapable  of  mastering  a  large  midday  meal  in  seven  hours, 
but  can  very  well  get  rid  of  a  small  supper  in  about  ten  to  twelve 
hours,  provided  that  the  stomach  was  thoroughly  cleansed  before  the 
administration  of  this  supper ;  and  the  second  form,  in  which  the 
stomach  cannot  get  rid  of  this  small  supper  even  in  this  long  time.  In 
the  first  form  we  speak  of  a  mild,  in  the  second  form  of  a  severe,  de- 
gree of  atony.  If  the  stomach  still  contains  considerable  residue  seven 
hours  after  the  midday  meal,  it  is  atonic.     A  very  convenient  way  in 
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which  to  formulate  a  judgment  in  regard  to  the  degree  of  atony  is  to 
wash  out  the  stomach  early  in  the  morning,  and  to  see  whether  food  is 
still  present  in  the  organ ;  the  stomach,  of  course,  must  not  be  washed 
out  the  evening  before.  It  is  well  to  wash  out  the  stomach  once  in  the 
evening  after  a  test-meal ;  if  large  particles  of  food  are  found,  the 
stomach  should  be  thoroughly  cleansed,  a  simple  supper  administered, 
and  the  organ  washed  out  again  the  next  morning ;  if  it  is  found  that 
the  stomach  is  empty  the  next  morning,  it  is  demonstrated  that  the 
stomach  was  able  to  digest  the  smaller  meal  during  the  night ;  if,  on 
the  other  hand,  the  stomach  does  not  get  rid  of  this  small  meal  over- 
night, and  if  a  considerable  residue  is  found  early  in  the  morning,  this 
demonstrates  that  the  atony  is  more  severe  than  in  the  other  case. 

I  am  in  the  habit  of  washing  out  the  stomach  in  all  cases  in  which 
considerable  quantities  of  undigested  food  are  found  seven  hours  after 
a  carefully  selected  midday  meal ;  if  I  find  that  the  stomach  contains 
food  in  the  morning  after  the  organ  had  been  washed  out  the  evening 
before  and  a  light  supper  administered,  I  am  in  the  habit  of  washing 
out  the  organ  again  before  breakfast.  It  is  utterly  useless  to  allow 
undigested  food  to  remain  in  the  stomach  after  the  expiration  of  the 
normal  time  for  digestion,  for  we  cannot  expect  that  even  a  portion  of 
this  residue  will  be  assimilated.  Assuming,  for  instance,  that  the  secre- 
tion of  hydrochloric  acid  is  insufficient,  all  the  albumin  that  is  intro- 
duced will  not-  be  saturated  with  hydrochloric  acid,  and  a  portion  of  it 
will  consequently  remain  undigested.  It  is  certainly  useless  to  expect 
the  stomach  to  digest  more  albumin  if  it  is  incapable  of  digesting  that 
which  is  still  present  in  the  stomach.  It  might  possibly  be  argued  that 
the  small  intestine  would  digest  a  portion  of  this  residue ;  as  a  rule, 
however,  the  ingesta  are  more  or  less  decomposed  before  they  reach  the 
intestine,  so  that  there  is  even  great  danger  of  interfering  with  intestinal 
digestion.  Under  these  circumstances  it  can  hardly  be  expected  that 
the  residue  of  the  food  that  is  introduced  on  top  of  it  will  be  digested 
in  the  stomach. 

Assuming,  on  the  other  hand,  that  the  opposite  condition  is  present 
— namely,  that  we  are  dealing  with  a  case  of  atony  with  hypersecretion  ; 
here,  seven  hours  after  a  test-meal,  an  abundant  fermenting  liquid  mass 
of  amylaceous  material  will  be  found  in  the  stomach.  If  this  acid  ma- 
terial is  allowed  to  remain  in  the  stomach  and  a  supper  forced  on  top  of 
it,  the  stomach  will  become  more  and  more  distended,  fermentation  will 
continue  to  increase,  and  the  new  quantity  of  amylacea  ingested  will  be 
saccharified  like  the  older  portions.  All  that  is  attained  by  postponing 
lavage  of  the  stomach  until  the  next  morning  is  to  favor  the  develop- 
ment of  gas  during  the  night,  whereby  the  stomach  is  unnaturally  dis- 
tended and  taxed  dm-ing  all  this  period  ;  this  cannot  possibly  aid  diges- 
tion or  improve  the  assimilation  of  the  food.  If,  on  the  other  hand,  we 
remove  the  fermenting  acid  material  in  the  evening  before  administering 
supper,  the  meat  eaten  will  be  well  digested,  and  even  a  portion  of  the 
amylaceous  material,  if  not  given  in  too  large  quantities,  may  be  assim- 
ilated in  addition,  the  source  of  gaseous  fermentation  will  be  stopped, 
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and  the  stomach  will  uot  be  abnormally  taxed  nor  abnormally  dis- 
tended. 

In  many  cases  it  will  be  found  that  washing  out  the  stomach  before 
administering  a  carefully  selected  supper  will  leave  the  stomach  empty 
in  the  morning,  whereas  if  this  preliminary  lavage  is  omitted,  the  stom- 
ach will  be  found  to  contain  numerous  undigested  particles  of  food  in 
the  morning.  The  eifect  of  lavage  in  the  evening  is  manifest ;  the 
stomach  becomes  capable  of  digesting  a  small  supper,  and  the  prolonged 
strain  on  the  organ  during  the  night  is  done  away  with. 

If  much  food  is  found  in  the  morning  despite  lavage  in  the  evening, 
I  also  wash  out  the  stomach  in  the  morning.  It  is  utterly  useless  to 
introduce  more  food  into  a  stomach  that  already  contains  decomposed 
food.  I  consider  it  much  more  rational  thoroughly  to  cleanse  the  organ 
before  introducing  more  material ;  a  portion  of  the  new  food  will  then 
be  digested  and  will  not  at  once  begin  to  undergo  abnormal  fermenta- 
tion. 

The  stomach  is  one  of  the  organs  whose  function  is  periodic,  conse- 
quently it  needs  intervals  of  rest.  This  applies  to  the  healthy  stomach, 
and,  of  course,  with  greater  force  to  the  stomach  when  it  is  diseased. 
One  of  the  best  ways  to  create  favorable  conditions  for  the  cure  of  any 
disease  of  the  stomach  is  to  place  the  organ  at  rest  for  some  time.  Assum- 
ing even  that  we  remove  valuable  nutritive  material  from  the  stomach 
by  performing  lavage  in  the  evening,  we  are  not  certain  whether  or  not 
the  retention  of  food  injures  the  diseased  organ.  "We  can,  at  all  events, 
readily  compensate  any  waste  of  food  that  may  occur ;  that  is  simply  a 
question  of  expense ;  as  a  matter  of  fact,  we  replace  this  loss  at  once 
by  introducing  new  food  into  the  stomach  after  it  has  been  thoroughly 
cleansed.  Under  these  conditions  the  food  eaten  is  more  thoroughly 
utilized  than  if  it  is  given  on  top  of  old  and  partially  fermented  food. 

I  think  the  question  whether  or  not  the  retention  of  old  undigested 
food  damages  the  atonic  stomach  can  be  answered  in  the  affirmative. 
It  is  true  that  lavage  of  the  stomach  for  the  purpose  of  removing 
food  that  cannot  be  propelled  into  the  intestine  within  the  normal  time 
is  necessary  only  because  we  have  no  better  means  of  remedying  this 
defect ;  it  would  certainly  be  better  if  we  possessed  some  means 
of  forcing  the  stomach-contents  into  the  intestine  within  the  normal 
time-limit.  Unfortunately,  we  do  not  possess  any  remedies  that  can  do 
this,  and  so  nothing  remains  but  to  remove  all  the  food  that  has  not  left 
the  stomach  at  the  expiration  of  the  normal  time  of  digestion.  This  is 
absolutely  necessary  if  we  wish  to  avoid  aggravating  the  atonic  condi- 
tion of  the  organ  by  continuously  overtaxing  the  stomach.  If  we  allow 
the  food  to  remain  in  the  organ  longer  than  the  normal  time-limit,  we 
allow  the  organ  to  become  distended,  and  we  permit  irritation  of  the 
mucous  lining.  On  the  other  hand,  no  advantage  can  possibly  accrue, 
in  the  majority  of  cases,  from  the  assimilation  of  nutritive  material 
remaining  in  the  stomach  after  the  normal  time  for  its  digestion  has 
expired. 

I  cannot  agree  with  Boas  when  he  says  that  another  good  argument 
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in  favor  of  performing  morning  lavage  is  that  the  stomach-contents  in 
the  morning  furnishes  many  valuable  diagnostic  and  prognostic  clues ; 
for,  this  author  says,  we  can  determine  how  great  the  reduction  in  nor- 
mal peristalsis  is  at  the  time,  and  whether  the  treatment  is  increasing 
or  decreasing  gastric  peristalsis.  I  believe  that  the  stomach-contents  in 
the  evening  gives  us  just  as  much  information  in  this  respect. 

Although  such  experienced  and  excellent  investigators  as  Kussmaul, 
Fleiner,  and  others  recommend  lavage  in  the  morning,  I  am  unable  to 
agree  with  them,  for  the  reasons  mentioned  above. 

Minkowski  and  Quincke  ^  occupy  an  intermediate  position.  Minkow- 
ski believes  that  if  the  patient  is  allowed  to  eat  immediately  after  the 
morning  lavage,  the  food  introduced  will  immediately  undergo  fermen- 
tation, and  in  this  way  render  the  whole  operation  of  lavage  fruitless. 
For  this  reason  he  claims  it  is  better  to  wash  the  stomach  out  in  the 
evening,  so  that  the  organ  may  remain  at  rest  during  the  night  and  the 
mechanical  insufficiency  be  corrected  as  much  as  possible,  Quincke, 
too,  recommends  washing  out  the  stomach  in  the  evening  three  hours 
after  the  last  meal,  and  claims  that  the  relaxed  organ  recovers  more 
quickly  if  this  is  done. 

I  do  not  agree  with  Minkowski  that  food  introduced  immediately 
after  lavage  undergoes  fermentation  ;  on  the  other  hand,  I  am  very 
much  gratified  to  learn  that  Minkowski,  as  well  as  Quincke,  emphasizes 
the  beneficial  effects  of  lavage  on  the  motor  powers  of  the  stomach  that 
I  have  always  emphasized.  The  advocates  of  morning  lavage  will 
again  probably  formulate  the  objection  that  by  this  operation  valuable 
nutritive  material  is  removed. 

I  fail  to  see  any  particular  advantage  in  this  method.  If  Minkowski 
fears  the  occurrence  of  fermentation  in  a  stomach  that  has  just  been 
cleansed,  he  should  also  consider  it  dangerous  to  introduce  a  supper  into 
an  organ  that  still  contains  fermenting  remnants  of  the  midday  meal 
and  then  to  wash  out  the  stomach  late  in  the  evening — ^that  is,  about 
three  hours  after  supper.  It  appears  to  me  that  the  patient  would 
assimilate  more  nourishment  if  the  stomach  were  washed  out  in  the 
evening  before  supper.  The  wash-water  might  be  medicated  with  anti- 
fermentative  drugs,  and  then  a  small  meal  administered  that  the  stom- 
ach is  capable  of  digesting  within  a  few  hours.  If  under  these  conditions 
remnants  of  food  or  abundant  quantities  of  gastric  juice  are  still  found 
the  next  morning,  nothing  remains  but  to  wash  out  the  organ  again ; 
in  this  way  the  most  favorable  conditions  for  the  assimilation  of  break- 
fast are  created. 

The  general  practitioner  will  probably  object  to  washing  out  the 
stomach  of  every  case  in  which  lavage  of  the  stomach  is  indicated  late 
at  night — that  is,  three  hours  after  the  last  meal.  This  question  of 
convenience  would,  of  course,  be  no  objection  to  the  method,  provided 
it  had  other  advantages.  It  has  this  advantage  over  morning  lavage, 
that  it  rests  the  stomach  and  thus  favors  recovery ;  but  it  has  the  disad- 

1  See  "Berichted.  67.  Versamml.  deutscher  Naturforscher  und  Aerzte, "  abstract  in 
CentralM.  f.  innere  Med.,  1895,  No.  40. 


THE  STOMACH-DOUCHE.  259 

vantage,  ou  the  other  hand,  that  it  creates  still  less  favorable  conditions 
for  the  assimilation  of  food  than  the  method  I  have  recommended. 

]My  chief  reason  for  entering  so  exhaustively  into  a  discussion  of 
these  different  methods  is  that  they  are  of  great  practical  significance 
in  the  treatment  of  diseases  of  the  stomach. 

It  would  be  superfluous  to  enumerate  all  the  different  forms  of 
stomach-disease  in  which  therapeutic  lavage  is  indicated  ;  the  physician 
must  use  his  own  judgment  in  each  individual  case,  and  must  decide 
whether  he  considers  lavage  advisable  or  not.  Washing  the  stomach 
for  therapeutic  purposes  is  contraindicated  in  all  cases  where  aspiration 
of  stomach-contents  for  diagnostic  purposes  is  contraindicated.  I  con- 
sider gastric  hemorrhage  a  contraindication,  although  Minkowski  claims 
that  it  is  not;  u*ritatiou  of  the  peritoneum  also  contraindicates  lavage; 
certain  diseases  of  the  heart,  as  uncompensated  valvular  lesions,  pro- 
noimced  fatty  degeneration  of  the  heart,  or  wade-spread  arteriosclerosis 
and  similar  conditions  are  considered  by  many  to  contraindicate  lavage 
of  the  stomach  ;  I  think  some  clinicians  go  too  far  in  this  respect.  The 
physician  must  strictly  individualize  in  each  case.  If  the  patient  is 
very  weak,  the  soimd  should  neither  be  used  for  diagnostic  nor  for  thera- 
peutic purposes. 

Lukewarm  water  should  be  used  for  washing  out  the  stomach ;  if  it 
is  desired  to  do  more  than  simply  to  cleanse  the  stomach,  the  second 
and  third  washings  may  be  medicated.  It  will  depend  on  the  nature 
of  each  case  which  remedies  are  to  be  added  to  the  wash- water ;  the 
most  common  ones  are  alkalis  or  the  saline  constituents  of  Carlsbad, 
"Wiesbaden,  A^ichy,  Ems,  etc.,  waters  ;  in  other  cases  certain  antifermen- 
tative  drugs,  as  salicylic  acid,  sodiiun  salicylate,  resorcin,  sodium  ben- 
zoate,  boric  acid,  saccharin,  creolin,  lysol,  and  similar  preparations  may 
be  added;  sometimes  astringents  are  useful,  as  nitrate  of  silver  or 
subnitrate  of  bismuth,  etc.  We  will  discuss  some  of  these  remedies 
and  the  special  indication  for  their  employment  in  the  following  section 
on  the  treatment  of  stomach-diseases  by  douching ;  we  will  also  discuss 
them  again  in  detail  in  the  sections  on  the  different  diseases  of  the 
stomach. 

The  Stomach-douche. — Malbranc,^  in  1878,  first  described  a 
procedure  that  he  called  internal  stomach-douching.  Kussmaul  was  the 
first  to  employ  this  measure  in  a  case  of  severe  gastralgia.  jSIalbranc's 
description  is  as  follows  :  FiU  a  glass  funnel  holding  300  gm.,  and  con- 
nect it  with  the  stomach-tube  by  a  rubber  tube ;  use  a  freshly  prepared 
mixture  of  hot  water  and  ordinary  soda-  or  seltzer-water.  The  tem- 
perature of  the  mixture  should  be  100°  F.  The  funnel  is  to  be  elevated 
to  1  m.  or  more  above  the  cardia,  and  the  fluid  allowed  to  flow  into  the 
stomach  through  the  tube  ;  the  funnel  is  then  lowered  while  the  patient 
is  sitting  up,  and  the  water  that  has  just  run  in  is  immediately  allowed 
to  run  out  again  ;  later  two  or  three  funnelsful  were  poured  in  at  once 

1  Malbranc,  "  Ueber  Behandlung  von  Gastralgien  mit  der  inneren  Magendusche 
nebst  Bemerkungen  liber  die  Technik  der  Sondirung  des  Magens,"  Berlin,  klin. 
Wochenschr.,  1878,  No.  4. 
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and  allowed  to  run  out  after  the  water  had  remained  m  the  stomach  for 
some  time  ;  in  this  way,  by  raising  and  lowering  the  ftmnel,  the  stomach 
is  douched  with  from  two  to  three  liters  of  the  watery  mixture  at  each 
sitting. 

For  a  long  time  this  method  attracted  little  attention.  In  1892 
Rosenheim  ^  again  called  attention  to  it,  and  reported  his  0's\ti  experience. 
He  did  not,  like  Kussmaul,  employ  an  ordinary  stomach  somid  with 
large  openings,  but  used  a  stomach  sound  that  had  numerous  small 
openings  (1  to  2  mm.  in  diameter)  and  one  larger  hole  3  to  4  mm. 
in  diameter.  If  water  is  allowed  to  flow  into  the  stomach  through  a 
sound  of  this  kind,  particularly  if  the  funnel  is  held  high  enough  to 
place  the  water  under  considerable  pressure,  all  parts  of  the  stomach 
mucosa  are  irrigated  by  the  fine  streams  of  water  that  gush  out  of  the 
numerous  little  holes  in  the  sound ;  no  large  stream  of  water,  further- 
more, violently  squirts  against  any  one  place  of  the  mucous  lining.  The 
chief  advantage  of  the  large  opening  in  the  axis  of  the  sound  is  that 
the  water  can  run  off  more  quickly,  and  that,  if  necessary,  certain  solid 
morsels  of  food  can  be  rapidly  removed.  The  stomach  douche  should,  of 
course,  be  employed  only  when  the  stomach  is  empty ;  and  particularly 
in  cases  that  are  adapted  to  this  method  of  treatment  it  is  always 
possible  that  small  particles  of  food  may  have  remained  in  the  stomach. 
The  larger  hole  must,  of  course,  not  be  too  large,  for  otherwise  the 
bulk  of  the  water  will  flow  into  the  stomach  through  this  opening  and 
no  real  irrigation  of  the  whole  mucous  lining  will  be  accomplished. 
Rosenheim  advises  irrigating  early  in  the  morning  when  the  stomach  is 
empty,  or,  if  this  is  not  practical,  three  to  four  hours  after  the  first 
small  breakfast. 

Mild  and  slight  degrees  of  motor  insufficiency  are  particularly 
amenable  to  treatment  by  douching.  According  to  Rosenheim,-  the  pro- 
cedure can  also  be  employed  ^rith  advantage  in  mild  degrees  of  chronic 
catarrh  of  the  stomach  with  or  without  reduction  in  the  motor  powers, 
and,  finally,  in  severe  states  of  irritation  afPecting  the  sensory  and  the 
secretory  apparatus.  The  author  was  not  able,  however,  to  determine 
that  simple  irrigation  ^vith  water  exercised  any  definite  effect  on  the 
secretory  function  of  the  stomach ;  if  he  added  salt,  he  saw  an  increase 
in  the  hydrochloric  acid  production ;  if  he  added  silver  nitrate,  a  con- 
siderable reduction  in  the  secretion  of  gastric  juice.  LowenthaP  has 
also  reported  similar  observations  on  the  opposite  effect  of  salt  and 
nitrate  of  silver  in  irrigation  of  the  stomach.  At  all  events,  I  believe 
that  these  reports  and  my  own  experience  justify  the  employment  of  a 
silver-nitrate  douche  in  cases  in  which  the  stomach  is  very  much 
irritated,  particularly  in  its  secretory  and  sensory  functions. 

The  addition  of  chloroform-water  is  also  useful  in  sensory  irritation 
of  the  stomach. 

Fleiner  *  has  called  attention  to  another  effect  of  the  stomach  douche 

^  Therapeut.  Monatsh.,  August,  1892. 

2  Berlin.  Elmik,  1894,  No.  71,  ^  Berlin.  kli?i.   Wochenschr.,  1892,  Xo.  49. 

^  Samml.  Min.   Vortrdge,  new  series,  No.  103. 
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— namely,  the  stimulation  of  the  appetite.  Accorcting  to  Fleiner,  this 
etiect  can  be  increased  in  anorexia  by  adding  bitters  to  the  irrigating 
fluid.  Kussmaul  and  Fleiner  have  found  that  infusions  of  hops  or  of 
quassia  are  j)articularly  useful  in  this  respect ;  other  bitters  and  .str)m- 
achics,  particularly  condurango  and  china  bark,  can  also  be  used  for  the 
same  purpose. 

We  see,  therefore,  that  either  warm  water  alone  or  medicated  warm 
water  can  be  used  in  the  stomach  douche.  The  chief  remedies  that 
have  been  used  for  medicating  the  wash-water  are  solutions  of  sodium 
chlorid  (a  teaspoouful  to  a  liter),  chloroform-water  (50  to  60  gm.  of 
chloroform  shaken  with  1  liter  of  water  and  then  decantated),  and  silver 
nitrate  solutions  (1  :  1000). 

The  method  of  employing  the  stomach  douche  is  a  very  simple  one. 
If  it  is  desired  to  use  medicated  douches,  the  stomach  should  first  be 
thoroughly  washed  out  several  times  with  luke^varm  water  and  the 
medicated  fluid  allowed  to  flow  in  afterward ;  the  latter  should  remain 
in  the  stomach  only  a  short  time — half  a  minute  to  one  minute — and 
then  be  allowed  to  run  out,  and  the  stomach  subsequently  washed  out 
with  lukewarm  water. 

Einhorn '  has  employed  a  method  that  is  slightly  different  from  the 
one  described.  He  uses  an  ordinary  spray  apparatus  to  which  is  at- 
tached a  soft  Nelaton  stomach-sound,  some  70  cm.  in  length  ;  within 
this  tube  is  a  second  finer  tube  that  is  connected  with  the  hard-rubber 
end  of  the  capillary  spray  apparatus.  As  the  spray  is  generated  by  an 
intimate  mixture  of  the  air  that  is  driven  out  of  the  apparatus  with  the 
fluid,  and  as  the  fluid  is  forced  out  of  the  apparatus  in  a  very  fine  sus- 
pension, it  will  reach  every  portion  of  the  stomach-wall  that  the  air 
reaches.  One  disadvantage  of  this  method  is  that  the  stomach  is  dilated 
by  the  air  that  is  forced  into  it. 

Einhorn  claims  that  his  method  is  useful — first,  for  disinfecting  the 
stomach  mucosa ;  second,  for  producing  an  astringent  effect ;  third,  for 
causing  local  analgesia  in  gastralgia.  The  spray  apparatus  should,  of 
course,  be  used  only  when  the  stomach  is  empty. 

Massage  of  the  Stomacli. — The  stomach  being  a  muscular 
viscus,  it  seemed  natural  to  use  massage  as  in  any  other  muscular 
organ  ;  it  seemed  indicated  particularly  where  it  was  desired  to  raise  the 
tone  of  the  relaxed  muscularis.  Another  indication  for  massage  ap- 
peared to  exist  in  gastrectasy  with  a  great  reduction  of  the  motor  power 
of  the  stomach,  for  it  was  expected  that  by  suitable  manipulation  the 
propulsion  of  the  ingesta  from  the  stomach  into  the  intestine  might  be 
accelerated. 

It  appears  that  in  both  these  conditions  massage  is  a  usefiil  pro- 
cedure. At  the  same  time  it  is  impossible  to  render  final  judgment 
in  regard  to  its  value,  as  enough  has  not  yet  been  published  on  the 
results  obtained  by  this  method. 

The  most  suitable  lesion  of  the  stomach  in  which  massage  is  indi- 
cated is  undoubtedly  simple  atony.  If  atony  is  complicated  with  ulcer, 
1  New-Yorker  med.  Wochenschr.,  October,  1891. 
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or  if  there  is  recent  inflammation  of  the  stomach,  massage  is  not  indi- 
cated. In  ectasy  the  procedure  may  also  be  tried,  particularly  in  the 
simple  atonic  form,  not  so  much  in  that  form  that  is  due  to  stenosis  of 
the  pylorus.  If  ulceration  or  irritation  of  the  stomach  is  present,  mas- 
sage is,  of  course,  again  contraindicated. 

If  there  is  great  accumulation  of  gas  in  the  stomach,  massage  should 
not  be  performed ;  it  is  more  rational  in  these  cases  to  suppress  fermen- 
tation by  methodic  washing  of  the  stomach,  by  the  internal  administra- 
tion of  antifermentative  drugs,  and  by  a  suitable  diet.  Cs§ri,^  however, 
has  shown  that  it  is  possible  to  remove  the  gases  that  accumulate  in  the 
stomach  by  massage.  This  procedure  should  be  employed  only  for  the 
temporarv  removal  of  large  amounts  of  gas,  not  for  the  methodic  treat- 
ment of  gaseous  fermentation  ;  because,  of  course,  massage  may  possibly 
remove  whatever  gas  happens  to  be  present,  but  certainly  cannot  pre- 
vent its  reformation. 

Other  conditions  in  which  massage  has  been  advised  by  different 
authors  are  cases  of  reduced  secretion  of  gastric  juice,  certain  forms  of 
nervous  dyspepsia  and  of  gastroptosis.  I  hardly  believe  that  much 
benefit  can  be  derived  from  massage  in  these  conditions. 

The  chief  sphere  of  usefulness  for  massage  is  the  different  forms  of 
atony  and  of  atonic  ectasy.  Zabludowski  ^  has  shown  that  good  results 
may  occasionally  be  obtained  even  in  cases  of  ectasy  that  are  due  to 
stenosis  of  the  pylorus.  I  have  personally  seen  good  results  in  many 
forms  of  ectasy,  and  have  repeatedly  succeeded  in  improving  the  motor 
powers  of  the  stomach  and  in  causing  a  more  rapid  evacuation  of  the 
stomach-contents  by  a  regular  system  of  massage ;  in  some  cases  mas- 
sage did  not  benefit.  Cs6ri "  is  not  so  favorably  impressed  with  this 
method,  for  he  says  it  is  only  exceptionally  possible  to  force  stomach- 
contents  into  the  intestine  through  the  pylorus. 

Different  authorities  do  not  agree  in  regard  to  the  best  time  for  per- 
forming massage  of  the  stomach.  In  cases  in  which  the  main  object 
of  the  manipulation  is  to  force  the  stomach-contents  into  the  intestine 
massage  must  be  performed  when  the  stomach  is  full ;  in  cases  of  this 
kind  it  appears  to  me  the  best  time  is  late — that  is,  six  hours  after  the 
chief  meal — so  that  the  stomach  may  have  plenty  of  time  to  convert 
the  food  into  a  fine  mass,  and  in  this  way  facilitate  its  passage  through 
the  pylorus. 

In  cases,  on  the  other  hand,  in  which  massage  is  intended  to 
strengthen  the  stomach,  to  improve  the  tone  of  its  muscularis,  as  in 
simple  atony  and  in  mild  degrees  of  atonic  ectasy,  massage  should  be 
performed  several  hours  earlier. 

Cs6ri  advises  massaging  two  to  three  hours  after  the  meal ;  other 
authors  advise  performing  massage  early  in  the  morning  when  the 
stomach  is  empty.  An  objection  to  the  latter  plan  is  that  the  stomach, 
when  it  is  empty, — that  is,  contains  neither  food  nor  air, — is  contracted 
and  cannot  be  palpated,  so  that  under  these  circumstances  it  appears 

J-  Wien.  med.   Wochenschr.,  1894,  Xos.  46^8. 

''Berlin,  klin.   Wochenschr.,  1886,  Nos.  26-28.  ^ Loc.  cit 
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almost  impossible  reiilly  to  massage  the  stomach.  I  do  not  think  that 
any  general  rules  in  regard  to  the  time  of  performing  massage  of  the 
stomach  can  be  formulated ;  much  will  depend  on  the  degree  of  atony 
and  motor  insufficiency. 

The  technic  of  performing  massage  of  the  stomach  Ls  the  following  : 
Massage  should  be  performed  daily  :  in  the  beginning,  for  a  short  time 
only — that  is,  for  three  or  four  minutes  ;  later,  for  from  five  to  ten  minutes. 
The  patient  should  be  placed  in  a  horizontal  position,  the  legs  flexed  at 
the  knees  and  the  hips  in  order  to  relax  the  abdominal  muscles.  Accord- 
ing to  Cs6ri,  the  masseur  should  place  his  left  hand  on  the  right  hypo- 
chondrium  and  should  perform  stroking  movements  with  the  right  hand 
from  the  fundus  toward  the  pylorus ;  the  fingers  should  be  stretched, 
and  the  thumb  should  also  be  extended  as  far  as  possible.  In  this 
way  it  aids  the  action  of  the  fingers.  While  the  right  hand  is  per- 
forming stroking  motions  from  left  to  right,  the  left  hand  performs 
counterpressure,  so  that  the  stomach  is  held  between  both  hands.  In 
cases  of  dilatation  and  dislocation  of  the  stomach  the  direction  of  the 
stroking  must  be  adapted  to  the  position  of  the  organ  in  each  individual 
case.  Later,  the  region  of  the  stomach  is  kneaded ;  the  kneading  and 
stroking  motions  should  alternate. 

Zabludowski  uses  another  method  that  is  different  from  the  one  de- 
scribed, and  is  based  on  the  personal  experience  of  this  author  in  the 
treatment  of  ectasy  due  to  stenosis  of  the  pylorus.  He  ad'S'ises  picking 
up  a  large  fold,  consisting  of  abdominal  wall,  stomach-wall,  and  the 
contents  of  the  stomach,  bet^'een  the  thumb  and  the  four  fingers  of  the 
right  hand.  Rapid  propulsive  motions  are  now  executed,  and  the  attempt 
is  made  to  throw  the  contents  of  the  stomach  against  the  pylorus.  I  do 
not  believe  that  this  manoeuver  will  succeed  in  the  majority  of  cases  ;  it 
seems  possible  only  when  the  abdominal  walls  are  very  much  relaxed. 

According  to  Zabludowski,  it  is  possible,  in  cases  of  ectasy  of  high 
degree  with  hvpertrophy  of  the  stomach-wall,  to  divide  the  stomach 
into  two  portions  by  pressing  downward  with  the  finger-tips  against  the 
spinal  column  :  the  smaller  portion  will  be  the  one  near  the  esophagus ; 
the  larger  one,  near  the  pylorus. 

The  material  inclosed  in  the  latter  pocket  acts  as  a  bougie,  and  if 
pressure  is  exercised  on  this  part  of  the  stomach,  the  pylorus  will  be 
dilated  by  this  bougie.  The  manipulation  consists  in  performing  rapid 
vibratory  movements  and  in  exercising  deep  pressure  transversely  across 
the  abdomen.  Occasionally,  Crude's  method  may  be  employed ;  this 
author  also  manipulates  the  abdomen  transversely,  and  in  this  way  forces 
the  food  toward  the  pylorus.  Zabludowski,  however,  does  not  recom- 
mend stroking  (effleurage)  nor  tapping  (tapotement).  According  to  this 
author,  the  whole  manipulation  should  not  consimie  more  than  two  or 
three  minutes,  and  the  whole  sitting  should  last  only  about  ten  minutes. 
Massage  of  the  abdomen  should  never  be  painful,  not  even  disagreeable, 
to  the  patient.  Zabludowski,  in  addition,  recommends  placing  the 
patient  on  his  back  during  one-half  of  the  time  ;  on  his  right  side 
during  the  other  half.     In  cases  in  which  the  stomach  performs  active 
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peristaltic  movements  spontaneously  or  in  which  the  organ  is  very  hard, 
massage  is  not  indicated. 

Massage  of  the  intestine,  according  to  Ziemssen  ^  and  Wegele,^  can 
follow  massage  of  the  stomach  in  cases  of  atony  of  the  intestine  and 
of  chronic  constipation  combined  with  gastrectasy. 

Massage  should,  of  course,  be  performed  by  the  physician  himself. 
Occasionally  it  may  be  permissible  to  allow  the  patient  to  massage  him- 
self. I  have  taken  care  of  a  number  of  my  colleagues  who  learned  to 
perform  massage  on  themselves ;  these  were  all  cases  of  motor  insuffi- 
ciency of  high  degree.  Self-massage  is  performed  either  with  the  hand 
or  with  a  wet  cloth  that  is  folded  many  times ;  the  patient  can  use  the 
latter  to  perform  stroking  motions  from  left  to  right.  It  is,  of  course, 
preferable  to  have  a  physician  who  is  familiar  with  the  technic  of  stom- 
ach massage  perform  the  manipulations. 

i^lectric  Treatment. — Treatment  of  diseases  of  the  stomach  by 
electricity,  like  massage  of  the  stomach,  is  not  generally  employed  ;  it 
appears,  however,  to  judge  from  clinical  experience,  that  the  electric 
current  can  exercise  a  marked  influence  on  the  functions  of  the  stomach. 

Physiologic  experiments  that  have  been  carried  on  in  this  direction 
have  yielded  certain  results ;  in  regard  to  some  of  the  functions  of  the 
stomach  they  are,  however,  altogether  negative ;  in  other  instances  they 
do  not  correspond  to  the  effects  noticed  in  human  subjects ;  in  fact, 
seem  to  be  altogether  contradictory.  Certain  observations  published  on 
the  effects,  for  instance,  of  the  electric  current  on  the  secretion  of  gastric 
juice  have  been  reported  by  Ziemssen^  and  Rossi;*  it  was  found  by 
them  that  the  electric  current  is,  in  fact,  capable  of  stimulating  the 
secretion  of  gastric  juice ;  Hoffmann,^  in  my  clinic,  performed  similar 
experiments  on  human  subjects  and  demonstrated  that  the  secretory 
apparatus  of  the  stomach  can  be  influenced  by  the  electric  (galvanic) 
current.  The  test  was  carried  out  as  follows  :  Two  large  plate  elec- 
trodes were  employed,  and  a  strong  current  passed  ;  each  sitting  lasted 
for  twenty  minutes ;  the  patients  were  treated  on  alternate  days,  and 
the  secretion  of  the  stomach  examined  while  the  organ  was  empty.  It 
was  found  that  on  the  days  of  treatment  a  considerable  quantity  of 
gastric  juice  was  present  in  the  stomach,  and  that  on  the  days  between 
treatments  this  was  not  the  case. 

These  results  seemed  to  indicate  that  it  was  possible  to  influence  the 
secretion  of  gastric  juice  by  galvanic  electricity  ;  they  did  not,  however, 
explain  how  the  nerves  of  the  stomach  were  influenced  by  this  treat- 
ment. It  seemed  probable  that  the  gastric  branches  of  the  vagi  were 
directly  or  indirectly  stimulated ;  that  the  vagi  contain  secretory  fibers 
is  made  probable  by  a  number  of  observations,  notably  those  of  Beynard 
and  Loye,''  who  succeeded  in  causing  a  secretion  of  gastric  juice  by 
simple  stimulation  of  the  vagi  forty-five  minutes  after  the  death  of  a 

1  Klin.   Vortrdge,  1888,  No.  12, 

'^  Wegele,  Die  atonische  Magenerweiterung  und  ihre  Behandlung,  Munich,  1894. 

^  Klin.  Vortrdge,  No.  12  ;  Die  Elektricitdt  %n  der  Medicin,  1887. 

*  Lo  Sperim.,  1881.  =  Berlin,  klin.   Wochenschr.,  1889,  Nos.  12,  13. 

^  Progres  medtcale,  1885,  No.  29. 
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criminal  who  h.ad  suffered  capital  punishment.  Experiments  by  Paw- 
low  and  Schumowa  ^  on  dogs  also  showed  that  the  vagi  are  concerned  in 
gastric  secretion  ;  the  dogs  that  these  investigators  used  had  both  a  blind 
esophageal  and  a  stomach  fistula.  Everything  that  the  animals  ate  was 
immediately  passed  through  the  esophageal  fistula  ;  notwithstanding  this, 
an  abundant  quantity  of  gastric  juice  was  seen  to  flow  from  the  fistula 
as  soon  as  the  dogs  were  fed ;  if  the  vagi  were  severed,  this  secretion  of 
gastric  juice  did  not  occur.  Separation  of  the  splanchnics  did  not  in- 
fluence the  secretion. 

The  exact  manner  in  which  gastric  secretion  is  influenced  by  elec- 
tricity remains  more  or  less  obscure.  The  fact  that  this  can  occur  seems 
established.  Of  late,  however,  these  apparently  established  results  have 
been  questioned.  Goldschmidt,^  for  instance,  failed  to  cause  any  altera- 
tions in  the  secretion  of  gastric  juice  in  human  subjects  either  by  gastro- 
faradization  or  by  gastrogalvauization, 

I  am  unable  to  explain  these  contradictory  results.  Goldschmidt  ex- 
presses the  opinion  that  the  subjects  that  we  experimented  on  had  higher 
acidity  ;  this,  however,  is  not  the  case,  at  least  not  in  the  majority  of  our 
cases,  and  even  if  it  were  so,  it  would  not  explain  the  peculiar  discrepancy. 

In  regard,  however,  to  other  effects  of  the  electric  current  it  is  well 
established  that  it  can  affect  the  motor  powers  of  the  stomach  and  the  sen- 
sibility of  the  organ.  This  action  of  the  current  has  never  been  demon- 
strated by  direct  experimentation,  but  has  been  deduced  from  clinical 
experience.  All  the  physiologic  experiments  that  have  so  far  been  per- 
formed in  this  direction  seem,  on  the  contrary,  to  furnish  negative  results. 
Goldschmidt,  for  instance,  failed  to  see  any  increase  of  the  motor 
powers  of  the  stomach  in  normal  subjects  that  were  treated  with  electric 
currents  ;  the  same  negative  result  was  seen  in  2  cases  with  dilatation 
of  the  stomach  and  reduced  motor,  power.  Meltzer^  has  recently 
reported  a  number  of  animal  experiments,  and  also  chronicles  negative 
results.  Meltzer  passed  very  strong  induced  currents  through  the  fundus 
of  the  stomach  after  exposing  the  organ,  and  never  noticed  any  contrac- 
tions of  the  muscularis.  The  only  portion  of  the  stomach  that  seemed 
to  contract  was  the  right  side,  and  it  seemed  as  if  the  contractions 
grew  stronger  as  the  electrode  approached  the  pylorus.  He  never  suc- 
ceeded, however,  in  causing  any  contractions  of  the  pylorus  by  irritating 
the  corresponding  portion  of  the  mucosa.  If  the  stomach  was  exposed  and 
one  electrode  placed  on  the  abdominal  wall  near  the  stomach,  the  other 
one  applied  to  the  back  or  introduced  into  the  stomach,  a  strong  current 
caused  contraction  of  the  abdominal  muscles,  but  never  of  the  stomach. 

These  results  were  all  seen  in  small  animals,  and  they  can  probably 
not  be  directly  applied  to  human  beings,  particularly  not  to  subjects 
with  diseases  of  the  stomach.  Hirsch  *  has  shown  that  narcosis  alone 
may  stop  movements  of  the  stomach  that  were  very  pronounced  before 
the  administration  of  the  anesthetic.    Laparotomy  itself  frequently  influ- 

^  Centralbl.  f.  Physiol  ,  vol.  iii.,  No    6,  p.  113. 

^  Deutsch.  Arch.  j.  klin.  Med.,  vol.  Ivi.  *  Centralbl.  f.  Physiol.,  1895,  No.  8. 

♦  Centralbl.  f.  klin.  Med.,  1892,  No.  47. 


266  TREATMENT. 

ences  the  movements  of  the  intestine.  For  these  reasons  more  impor- 
tance should  be  attached  to  physiologic  experiments  in  human  beings, 
but  these,  as  we  have  seen,  also  yield  negative  results ;  for  the  present, 
clinical  experience  and  physiologic  experimentation  do  not  agree.  From 
the  point  of  view  of  the  general  practitioner,  however,  clinical  observa- 
tion is  undoubtedly  the  more  important  of  the  two. 

It  was  believed  for  a  long  time  that  the  electric  current  could  increase 
absorption  in  the  stomach.  The  experiments  that  have  been  performed 
in  this  direction  are  not  conclusive,  in  part  because  the  method  that  was 
employed  (the  salol  method)  is  uncertain,  in  part  because  the  differences 
obtained,  as,  for  instance,  in  Einhorn's  ^  recent  experiments,  are  so  small 
that  they  remain  within  physiologic  fluctuations. 

In  contradistinction  to  these  rather  unsatisfactory  physiologic  results, 
the  therapeutic  results  obtained  from  the  application  of  the  electric  cur- 
rent are  uniformly  favorable. 

Even  Goldschmidt,  who,  as  we  have  seen,  obtained  altogether  nega- 
tive results  in  his  physiologic  experiments  on  man,  says  that  his  thera- 
peutic experience  indicates  that  direct  electrization  of  the  stomach  is  an 
excellent  means  for  treating  nervous  disorders  of  the  stomach,  and  is 
also  of  value  in  treating  organic  lesions  of  the  viscus. 

There  is  a  great  diversity  of  opinion  in  regard  to  the  best  method  of 
applyiug  the  electric  current ;  some  prefer  intraventricular,  others  extra- 
ventricular,  application.  There  is  also  a  diversity  of  opinion  in  regard 
to  the  kind  of  current  to  use.  Most  observers,  however,  prefer  the  far- 
adic  current  when  the  motor  power  is  reduced,  and  the  galvanic  current 
when  there  are  symptoms  of  sensory  irritability. 

The  effect  of  the  two  kinds  of  current  on  gastric  secretion  has  been 
studied  by  many  authors.  The  results  reported  are  not  uniform.  Ein- 
horn,^  for  instance,  arrived  at  the  conclusion  that  the  faradic  current 
increases  secretion  and  the  galvanic  current  decreases  it.  Hoffmann,  on 
the  other  hand,  claims  that  the  galvanic  current  improves  secretion. 
Bocci^  succeeded  in  causing  increased  contractions  of  the  stomach  and 
an  increase  in  the  secretion  of  gastric  juice  by  intraventricular  faradiza- 
tion in  animals,  whereas  Goldschmidt  failed  to  influence  gastric  secretion 
either  by  faradization  or  by  galvanization  of  the  stomach. 

There  is  no  agreement  in  regard  to  the  advantages  of  intraventricu- 
lar and  extra  ventricular  application  of  the  current.  From  a  therapeutic 
point  of  view  the  intraventricular  method  seems  preferable,  because  the 
diseased  organ  is  treated  directly.  As  against  this  we  must  remember 
Meltzer's  statement  that  he  never  succeeded  in  causing  contractions  of 
the  stomach  by  irritating  the  mucous  membrane.  In  practice  most 
physicians  prefer  the  percutaneous  application  of  the  current,  because  it 
is  simpler  and  more  easily  executed  than  intraventricular  electrization. 

Still  other  objections  have  been  formulated  against  intraventricular 
application   of  the  current.      Von  Ziemssen,^  for  instance,   has  called 

1  Zeitschr.f.  klin.  Med.,  vol.  xxiii. 

^  Deutseh.  med.   Wochenschr.,  1893,  and  Zeitschr.  f.  klin.  Med.,  vol.  xxiii. 

3  Lo  Sperim.,  Giugno,  1881.  *  Klin.  Vortrdge,  1888,  No.  12. 
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attention  to  the  fact  that  a  stomach-tube  will  always  turn  to  the  left  when 
it  enters  the  stomach,  owing  to  the  normal  rotation  of  the  axis  of  the 
esophagus  to  the  left,  and  that  for  this  reason  the  electric  current  will 
always  be  applied  principally  to  the  same  point  of  the  greater  curva- 
ture. This  point,  as  Meltzer  has  shown,  cannot  be  forced  to  contract 
even  by  very  strong  electric  currents.  The  results  that  von  Ziemssen 
obtained  from  the  application  of  electric  currents,  particularly  in  ectasy 
of  the  stomach,  are  altogether  unsatisfactory,  for  the  procedure  was 
very  exhausting  to  the  patient  and  the  effect  hardly  appreciable.  Von 
Ziemssen  has,  therefore,  abandoned  the  intragastric  application  of  the 
electric  current,  and  recommends  only  percutaneous  application. 

The  best  technic  in  percutaneous  electrization  is  the  one  recom- 
mended by  von  Ziemssen.  This  author  employs  plate-electrodes  of 
600  to  500  c.c.  in  diameter  ;  the  larger  of  the  two  is  placed  upon 
the  anterior  abdominal  wall,  in  the  region  between  the  pylorus  to  the 
fundus  ;  the  smaller  one,  from  the  fundus  to  the  spinal  column,  cor- 
responding to  the  position  of  the  stomach.  The  electrode  should  be 
thoroughly  moistened.  The  distance  between  the  two  electrodes  should 
not  be  more  than  one  or  two  centimeters.  The  strength  of  the  cur- 
rent must  be  very  great  if  such  large  electrodes  are  employed.  If  the 
induced  current  is  employed,  of  if  the  constant  current  is  commuted, 
strong  contractions  of  the  abdominal  muscles,  etc.,  should  occur ;  this 
shortening  of  the  abdominal  muscles  and  of  the  muscles  of  the  back 
causes  movements  of  the  body  and  contractions  of  the  diaphragm.  These 
are  not  painful,  however  (von  Ziemssen). 

Kussmaul  ^  calls  attention  to  the  fact  that  possibly  the  favorable 
effects  seen  from  percutaneous  electrization  are  not  due  to  any  direct 
influence  on  the  musculature  of  the  stomach,  but  are  due  to  the  con- 
tractions of  the  abdominal  muscles.  Kussmaul,  by  the  way,  was  the 
first  to  advise  the  internal  application  of  the  electric  current. 

Meltzer  has  published  a  number  of  investigations  that  seem  to  sup- 
port Kussmaul' s  view. 

A  number  of  instruments  have  been  recommended  for  the  intra- 
gastric application  of  the  electric  current.  Kussmaul  was  the  first 
to  introduce  a  stomach  sound  with  a  copper  wire  into  the  stomach. 
The  same  author  was  the  first  to  report  favorable  results  from  the  appli- 
cation of  the  faradic  current  mth  this  instrument  in  a  few  cases  of  dila- 
tation of  the  stomach.  Bardet^  constructed  another  electrode  that  was 
an  improvement  on  Kussmaul's,  for  with  this  instrument  it  was  pos- 
sible to  apply  galvanic  electricity  to  the  interior  of  the  organ.  The 
electrode  in  this  apparatus  did  not  come  in  contact  with  the  stomach- 
wall,  but  with  a  column  of  water  that  was  first  poured  into  the  stomach  ; 
in  this  way  erosion  of  the  stomach  mucosa  was  avoided. 

Von  Ziemssen  employed  a  similar  apparatus ;  he  used  a  stomach 
sound  that  could  be  employed  for  washing  out  the  stomach  and  for 
electrizing  the  organ  at  the  same  time.     In  this  instrument  the  metal- 

'  Arch,  f   Psychiatrie  imd  Nervenkrankheiten,  1878,  p.  205. 
^  Bull.  gen.  de  therap.,  1884. 
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lie  head  of  the  mandrin  was  fixed  in  the  sound,  and  contact  with  the 
stomach-wall  was  produced  through  the  water  that  was  allowed  to  run 
into  the  stomach  before  the  current  was  turned  on.  The  circuit  was 
closed  by  applying  the  large  electrode  to  the  anterior  abdominal  wall. 

Einhorn  ^  has  constructed  a  peculiar  instrument  for  the  same  pur- 
pose. He  uses  an  electrode  that  can  be  swallowed.  The  apparatus  is 
shaped  like  a  small  egg,  and  consists  of  a  hard-rubber  shell  that  is 
pierced  by  a  number  of  small  holes  about  as  large  as  pin-heads  ;  within 
this  shell  is  a  ball  of  copper  or  brass.  The  patient  swallows  this  egg- 
shaped  apparatus,  which  is  connected  with  a  thin  wire  inclosed  within  a 
thin  rubber  tube.  The  thin  wire  frequently  catches  in  the  esophagus, 
and  Ewald,^  in  order  to  remedy  this  defect,  has  constructed  another 
apparatus  in  which  Einhorn' s  egg-shaped  electrode  is  used.  He  uses  a 
very  thick  rubber  tube  to  cover  the  wire,  the  walls  of  which  are  about 
11  mm.  thick.  This  rubber  tube  can  easily  be  pushed  into  the  stomach, 
and  does  not  distress  the  patient. 

Rosenheim,^  like  Ewald,  uses  a  thin  stomach-tube.  Within  this  the 
wires  pass  downward  to  an  oval  button  that  has  several  perforations  ; 
the  end  of  the  electrode  is  attached  to  a  button  in  such  a  way  that  it 
does  not  come  in  immediate  contact  with  the  stomach-wall.  Before  the 
apparatus  is  introduced,  the  patient's  stomach  should  be  washed  out  and 
one  or  two  glasses  of  water  given  ;  if  the  stomach  is  filled  with  water 
in  this  way,  the  current  is  more  evenly  distributed  throughout  the  organ. 
The  second  electrode  is  either  applied  in  the  epigastric  region  or  in  the 
back  ;  it  is  also  possible  to  introduce  one  electrode  into  the  stomach  and 
another  one  into  the  rectum,  so  that  the  whole  intestine  is  electrized. 
Ewald  reports  some  very  surprising  results  with  this  method  in  cases  of 
intestinal  atony  combined  with  slight  degrees  of  dilatation  of  the  stomachs 
In  other  cases  that  he  reports  he  saw  no  good  effects  from  this  method. 

Wegele  *  has  recently  described  another  electrode  that  seems  to  me 
to  be  an  improvement  upon  the  ones  just  described.  This  instrument 
consists  of  a  metal  spiral  that  is  so  soft  that  it  follows  every  movement 
of  the  rubber  tube.  The  spiral  can  readily  be  inserted  into  any  stomach 
sound,  and  the  patient,  when  he  swallows  the  sound,  does  not  notice  the 
presence  of  the  metallic  coil.  The  flexibility  of  the  spiral  is  due  to  the 
large  number  of  turns  that  the  thin  metal  wire  makes  ;  there  are  two 
turns  for  each  millimeter,  so  that  there  are  about  1500  turns  in  a  spiral 
of  75  cm.  At  the  upper  end  of  this  coil  of  wire  is  a  metallic  tube  some 
5  cm.  thick,  to  which  is  attached  a  contact  screw  for  attaching  a  wire 
connected  with  one  pole  of  the  electric  battery.  This  tube  is  inserted 
between  the  stomach  sound  and  the  funnel  tube  in  place  of  the  ordinary 
glass  tube.  The  chief  advantage  of  this  apparatus  is  that  it  can  be  used 
for  lavage  of  the  stomach,  electrization,  and  siphonage  of  the  water  that 
is  poured  in,  and  that  it  is  not  necessary  to  remove  the  sound  for  each 
of  these  manipulations.     At  all  events,  it  can  be  said  that  this  electrode 

1  Deutsch.  med.   Wochenschr.,  1883,  and  Berlin,  klin.   Wochenschr.,  1881. 

2  Klinik  der  Verdauungskrankheiten.  ^  Berlin.  Klinik,  No.  71. 
*  Therapeut.  Monatsh.,  April,  1895. 
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is  particularly  adapted   for  general  use   because  its  introduction  is  no 
more  dittieult  than  that  of  an  ordinary  soft  stoniacli-tiil)c'. 

It  appears  to  me,  therefore,  that  Wegele's  apj)aratus  is  the  best  of 
all  tlie  stomach  electrodes  that  have  so  far  been  describe^l. 

Different  authors  seem  to  disagree  in  regard  to  the  indications  that 
exist  for  the  application  of  galvanic  or  faradic  electricity.  ELnhom  ^ 
has  performed  the  most  numerous  and  the  most  thorough  investigations 
into  direct  electrization  of  the  stomach,  and  this  author  recommends 
direct  gastrofaradization  chiefly  in  cases  of  dilatation  of  the  stomach 
that  are  not  due  to  stenosis  of  the  pylorus,  but  to  relaxation  of  the 
stomach  musculature,  whether  or  not  this  dilatation  is  accompanied  by 
hyperacidity  or  a  subnormal  degree  of  acidity. 

Cases  of  relaxation  of  the  cardia  and  of  the  pylorus  are  favorably 
influenced  by  faradization.  Gustrogalvanization,  on  the  other  hand,  has 
been  successfully  employed  by  Einhorn  in  many  cases  of  obstinate 
gastralgia. 

Rosenheim,  in  opposition  to  Einhorn,  is  inclined  to  employ  galvan- 
ization instead  of  faradization  in  cases  of  motor  insufficiency  of  the 
stomach.  This  investigator  expresses  the  opinion  that  disturbances  in 
the  sensory  sphere  of  the  stomach  are  most  adapted  to  electric  treat- 
ment, and  that  in  these  conditions  the  galvanic  current  is  to  be  preferred 
to  the  faradic.  Rosenheim  does  not  use  electricity  in  secretory  anom- 
alies of  the  stomach,  because  he  claims  never  to  have  seen  any  favor- 
able results  from  this  method  of  treatment.  He  believes  that  medicated 
douches  or  drug  treatment  alone  will  accomplish  much  more  in  these 
■conditions. 

Brock-  also  emphasizes  the  favorable  effisct  obtained  from  direct 
galvanization  of  the  stomach  in  neuroses  of  the  organ,  although  he  is 
not  inchned  to  acknowledge  the  efficacy  of  this  method  as  unresers^edly 
as  Einhorn. 

According  to  Goldschmidt,^  there  is  no  great  difference  between  the 
effect  of  endogalvanization  and  endofaradizatiou.  He  claims,  however, 
that  endogalvanization  (with  the  anode  in  the  stomach)  is  more  adapted 
to  painful  cUsturbances  of  the  organ,  and  that  endofaradization  is  better 
in  functional  disorders  of  the  organ. 

Von  Ziemssen,  who,  as  we  have  already  said,  prefers  percutaneous 
application  to  intraventricular  application  (in  contradistinction  to  Ein- 
horn, Ewald,  Rosenheim,  Brock,  and  others),  claims  that  the  most 
important  effect  of  the  electric  current  on  the  stomach  is  the  stimulation 
of  the  appetite,  particularly  in  cases  with  nervous  anorexia,  and  that 
this  improvement  of  the  appetite  is  accompanied  by  an  increase  in  the 
active  powers  of  digestion. 

He  claims  that  persons  with  nerv^ous  anorexia  are  frequently  able  to 
eat  with  good  appetite  and  to  digest  their  food  comparatively  well  after 
electric  treatment.  Ewald  also  calls  attention  to  the  benefits  of  elec- 
tricity in  cases  of  nervous  anorexia. 

'  Zeitschr.  f.  klin.  Med.,  vol.  xxiii  ^  Therapeui.  Monaish.^  June,  1895. 

^  Loc.  cit. 
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According  to  von  Ziemssen,  the  majority  of  cases  that  are  suitable 
for  electric  treatment  of  the  stomach  at  the  same  time  call  for  some 
stimulation  of  their  general  nervous  energy.  He  recommends  the 
application  of  dry  brush  electrization  of  the  skin  of  the  abdomen,  the 
back,  and  the.  chest,  to  be  applied  after  the  stomach  treatment.  He 
advises  giving  this  cutaneous  electrization  for  from  two  to  three  minutes, 
and  to  use  large  brushes — about  as  large  as  an  adult  hand — and  to 
employ  a  very  strong  induced  cm'rent. 

Von  Ziemssen  claims  that  the  following  diseases  are  most  suitable 
for  treatment  by  electrization  :  nervous  or  neurasthenic  dyspepsia,  atonic 
reduction  of  the  powers  of  digestion,  habitual  vomiting,  and  the  differ- 
ent paresthesias  of  ner^^ous  or  mechanical  origin ;  further,  irritative 
conditions  of  the  sensory  and  secretory  fibers  of  the  stomach-wall  that 
are  due  to  mechanical  conditions,  and  finally  atonic  ectasy — not,  how- 
ever, large  ectasies  that  are  due  to  stenosis  of  the  pylorus. 

Whereas  a  great  diversity  of  opinion  still  exists  in  regard  to  some 
of  the  points  under  discussion,  most  authors  agree  that  the  neuroses  of 
the  stomach,  particularly  the  sensory  neuroses,  are  most  suitable  for 
electric  treatment.  The  chief  diseases  that  belono-  to  this  catefforv  are 
nervous  anorexia,  habitual  nervous  vomiting,  and  other  nervous  disturb- 
ances of  the  stomach.  In  cases  of  this  character  the  galvanic  current 
is  unquestionably  to  be  preferred  to  the  faradic,  and  direct  galvanization 
is  better  than  percutaneous  galvanization,  although  in  cases  in  which 
intraventricular  electrodes  caijnot  be  obtained,  the  percutaneous  method 
may  be  employed. 

The  galvanic  current  can  also  be  used  to  advantage  in  attacks  of 
pain  and  other  s^miptoms  of  irritation  following,  for  instance,  adhesive 
perigastritis  and  similar  conditions. 

The  electric  current  is  secondly  usefid  in  cases  of  simple  atony  and 
atonic  ectasy,  but  not  in  cases  of  ectasy  that  are  due  to  stenosis  of  the 
pylorus.  In  the  first  form  of  ectasy  it  is,  of  course,  necessarv^  to  con- 
tinue the  use  of  other  valuable  adjuvants  to  the  treatment,  as  lavage  of 
the  stomach,  massage,  and  similar  manipulations.  In  this  group  of 
diseases  the  feradic  cturent  is  preferable  to  the  galvanic  current,  and 
the  percutaneous  method  is  probably  better  than  the  intraventricular 
mode  of  application.  The  galvanic  current  may  finally  be  tried  in 
certain  anomalies  of  gastric  secretion,  provided  they  are  not  of  nervous 
origin. 

As  far  as  I  can  see,  these  are  the  only  diseases  in  which  electric 
treatment  is  so  far  indicated.  It  will  require  more  experience  than  we 
command  to-day  to  formulate  more  precise  indications  for  this  treat- 
ment. The  general  practitioner  in  the  majority  of  cases  will,  as  a  rule, 
be  able  to  get  along  very  well  without  electricity ;  at  all  events,  he  will 
be  able  to  treat  his  patient  with  other  methods  that  are  just  as  effective. 
The  chief  spheres  for  electric  treatment  of  the  stomach  are  the  nervous 
disorders  of  the  organ,  and  cases  of  this  kind  should  preferably  be 
treated  in  sanitaria. 

[The  use  of  electricity  has  followed  a  somewhat  different  course  in 
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America  than  in  Europe.  In  1887  the  writer  l)egan  the  use  of  this 
method  of  treatment,  and  used  for  its  application  a  combined  electrode 
and  stomacli-tube,  which  was  described  in  1889  ^  and  again  in  1892.'' 
This  instrument  closely  resembles  that  which  has  recently  been  used 
and  described  by  Wegele.  In  1891  Einhorn  described  his  deglutable 
stomach  electrode,  and  since  then,  by  means  of  one  or  the  other  of 
these  instruments,  the  treatment  of  stomach-diseases  by  electricity  has 
been  largely  practised  here.  To  us  there  seems  to  be  little  benefit  in 
the  percutaneous  application  of  electricity  as  practised  by  von  Ziemssen. 
However,  excellent  results  have  been  obtained  by  the  intragastric  method  ; 
the  objections  raised  by  von  Ziemssen  to  the  employment  of  the  intra- 
gastric electrode  are  not  borne  out  by  facts.  There  is  no  more  objec- 
tion to  intragastric  electric  treatment  than  to  the  use  of  the  stomach- 
tube.  It  has  been  found  that  in  the  treatment  of  a  number  of  affections 
the  method  produces  better  results  than  any  other.  Among  these  affec- 
tions may  be  mentioned  atony,  gastrectasia  resulting  from  atony,  hypo- 
chlorhydria,  paresthesia,  hyperesthesia,  anorexia,  and  gastralgia.  A 
good  many  years'  experience  teaches  that  the  benefits  obtained  are  not 
imaginary  and  are  generally  immediate.  The  stomach  should  be 
emptied  before  beginning  the  treatment,  and  this,  among  other  reasons, 
leads  one  to  favor  the  combined  stomach-tube  and  electrode.  As  to  the 
nature  of  the  current  selected,  it  may  be  said  that  the  faradic  has  been 
most  used,  is  perfectly  safe,  and  in  some  conditions  is  preferable.  That 
it  is  competent  to  produce  a  free  secretion  of  active  gastric  juice  there 
can  be  no  doubt,  as  has  frequently  been  shown  both  experimentally  and 
clinically.  It  should  be  said  that  the  continuous  current  is  quite  as 
effectual  in  this  respect.  As  to  the  stimulation  of  motion  by  the  local 
application  of  electricity,  the  clinical  and  experimental  results  are  in 
some  respects  contradictory.  The  accumulation  of  cases  of  atony  and 
diminished  motility  that  have  been  relieved  by  electric  treatment  is  con- 
vincing evidence  of  the  utility  of  the  practice.  Nevertheless,  I  have 
shown  experimentally  ^  that  aside  from  producing  prompt  pyloric  con- 
traction, there  was  little  motion  excited  in  the  gastric  walls  of  dogs, 
even  when  very  powerful  currents  were  employed.  Meltzer  confirmed 
this  in  1895.  Nevertheless,  the  fact  remains  that  motor  activity  is 
improved  by  electric  treatment,  and  we  agree  with  Einhorn  that  it 
would  be  inconvenient  to  get  along  without  its  assistance. — Ed.] 

Hydriatic  and  Orthopedic  Methods. — Hydrotherapeutic 
treatment  is  frequently  indicated  in  certain  diseases  of  the  stomach. 
We  must  distinguish  between  general  hydrotherapy,  in  which  the 
whole  body  is  rubbed  down,  in  which  full  baths  or  packs,  general 
douches,  and  similar  methods  are  employed,  and  local  hydrotherapy. 
The  first-named  methods  are  intended  to  exercise  a  general  effect  on  the 
patient,  either  to  quiet  him  or  to  refresh  or  stimulate  the  whole  ner- 
vous system.  It  is  claimed  that  the  functions  of  the  stomach  are  indi- 
rectly and  secondarily  influenced  in  this  way.     These  general  procedures 

^Med.  Record,  November  9,  1889.  ^  ^g,^  yo^k  Med.  Jour.,  July  30,  1892. 

*  New  York  State  Society,  reported  in  1892. 
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are  indicated  chiefly  in  functional  disorders  of  the  stomach,  particularly 
in  the  diiferent  forms  of  so-called  nervous  dyspepsia ;  they  are  less  use- 
ful in  organic  diseases  of  the  stomach  proper. 

It  would  lead  us  too  far  were  we  to  discuss  the  details  of  these 
methods  in  this  place.  More  will  depend  on  the  general  condition  of 
the  patient,  the  state  of  the  whole  nervous  system,  than  on  the  local 
disturbance.  In  some  cases  wet  rubs,  full  baths,  general  douches  (in 
some  cases  with  carbonated  waters  or  waters  that  are  medicated  in 
some  other  way),  or  general  packing,  etc.,  must  be  employed. 

If  it  is  desired  to  give  the  patient  the  benefit  of  general  hydriatic 
treatment,  he  should  be  sent  to  a  cold-water  cure.  Procedures  of  this 
kind  cannot  be  successfully  employed  at  the  home  of  the  patient. 

Local  hydriatic  measures  are  very  important.  They  are  applicable 
to  a  great  variety  of  diseases  of  the  stomach — both  to  organic  lesions 
and  to  nervous  distm-bances  of  the  organ. 

Cold  may  be  employed  either  in  the  form  of  cold  or  frozen  com- 
presses or  in  the  form  of  small  ice-bags.  Leiter's  coils  are  very  use- 
ful ;  they  consist  of  tubes  through  which  a  stream  of  cold  water  is 
allowed  to  flow  continuously.  Cold  applied  locally  to  the  region  of  the 
stomach  is  useful  chiefly  in  gastric  hemorrhages  and  in  periodic  irrita- 
tion of  the  stomach. 

A  very  popular  hydrotherapeutic  procedure  is  the  application  of  so- 
called  Priessnitz  compresses.  These  are  made  by  dipping  a  towel  that 
is  folded  several  times  into  cold  or  warm  water,  wringing  the  towel 
out  until  no  more  water  can  be  expressed,  and  then  placing  it  on  the 
stomach  region.  The  towel  is  covered  with  a  layer  of  flannel,  or, 
better,  with  a  layer  of  gutta-percha  paper  or  oiled  silk.  The  whole  is 
then  fixed  in  its  place  by  a  broad  flannel  binder.  The  temperature  of 
the  water  is  usually  from  55°  to  77°  F.  The  temperature  of  the 
water  is  selected  to  suit  the  sensations  of  the  patient.  If  it  is  desired 
to  cause  much  irritation,  the  water  should  be  used  colder  ;  if  the  irrita- 
tion is  intended  to  be  only  slight,  the  water  should  be  warmer. 

These  Priessnitz  compresses  are  used  to  great  advantage  in  almost 
all  painful  diseases  of  the  stomach.  As  a  rule,  it  is  sufficient  to  change 
the  compresses  twice  a  day  if  care  is  taken  that  evaporation  is  pre- 
vented by  some  suitable  covering.  It  is  not  definitely  determined  how 
this  application  stops  pain  and  quiets  the  patient ;  as  a  matter  of  fact, 
however,  the  majority  of  patients  feel  very  much  relieved  after  the 
application  of  a  Priessnitz  compress,  and  the  pain  seems  to  disappear. 
This  may  explain  why  some  patients  claim  that  an  application  of  this 
character  puts  them  to  sleep. 

In  other  cases,  particularly  in  violent  cardialgia  or  in  other  very 
painful  diseases  of  the  stomach,  hot  applications,  particularly  in  the 
form  of  cataplasms,  are  indicated.  Leube  was  the  first  to  recommend 
these  applications  in  the  treatment  of  round  ulcer  of  the  stomach. 
Cataplasms  can  be  made  from  linseed  or  linseed  and  bran,  boiled  with 
water  to  form  a  hot  poultice.  If  necessary,  bread  and  milk  can  be 
used  for  the  same  purpose.     The  pultaceous  mass  is  wrapped  in  a  cloth 
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and  applied  as  hot  as  the  patient  can  bear  it.  As  soon  as  the  poultice 
begins  to  cool  otf,  it  is  replaced  by  a  new  one.  It  is  very  convenient 
to  use  one  of  the  apparatus  that  are  on  the  market  for  keeping  the  cata- 
plasms at  a  constant  temperature  ;  or  so-called  constant  Ciitaplasms  may 
be  employed.  These  are  boiled  in  water  for  about  twenty  minutes,  and 
then  wraj)ped  in  a  cloth.  So-called  "  Filzschwamm  "  (felt-sponge)  may 
be  used  in  place  of  cataplasms,  as  this  material  is  more  easily  ap- 
plied. All  that  is  needed  is  to  dip  it  into  boiling  water,  to  squeeze  it 
out,  and  to  cover  it  with  some  impermeable  material. 

Dry  heat  is  used  less  frequently  in  diseases  of  the  stomach  than 
moist  heat ;  it  is  indicated  particularly  in  sudden  spasmodic  affections 
of  the  stomach.  Here  hot  cloths  or  hot  plates  that  are  wrapped  in 
cloths  may  be  employed.  So-called  "  warm  boxes "  that  have  recently 
been  imported  from  Japan,  consisting  of  a  metal  box  covered  with  cloth, 
are  useful.  Glowing  punk  is  placed  into  the  metal  box,  and  the  appa- 
ratus kept  warm  for  a  long  time  in  this  way.  In  general,  however, 
moist  warm  compresses  are  preferable  to  dry  heat. 

I  have  had  no  personal  experience  with  the  method  that  Winternitz^ 
recommends.  He  prescribes  the  application  of  a  cold  wet  compress  that 
is  wrapped  in  a  dry  cloth ;  over  the  latter  pass  several  coils  of  a  rubber 
tube  through  which  circulates  water  of  104°  F.  Winternitz  claims  great 
advantages  from  this  method,  not  only  in  neuroses  of  the  stomach,  but 
also  in  organic  diseases  of  the  organ.  Strasser,^  from  his  personal 
experience  in  AYintemitz's  institute,  claims  that  this  method  is  very 
useful  in  all  catarrhal  affections  of  the  stomach,  and  that  it  is  invaluable 
in  hyperesthesia  of  the  organ  and  in  pathologically  increased  irritability 
both  of  the  sensorj^  and  the  motor  nerve -endings. 

Strasser  says  that  it  is  suq^rising  to  see  patients  who  had  been  unable 
to  take  food  for  months  or  years  without  pain  or  a  tendency  to  vomit 
and  who  had  been  in  the  habit  of  vomiting  their  food  for  a  long  time, 
enjoy  a  meal  and  retain  the  food  without  pain  and  without  nausea  after 
a  single  application  of  T\^interuitz's  method. 

Other  hydriatic  measures  that  merit  mention  are  local  douches, 
so-called  fan  douches,  and  Scotch  douches.  When  these  different  douches 
are  employed,  both  thermic  and  mechanical  effects  are  seen.  In  the 
so-called  Scotch  douche  the  general  effect  of  the  treatment  is  increased 
by  the  sudden  changes  of  temperature.  The  Scotch  douche  is  applied 
by  allowing  a  stream  of  Avater  to  play  on  the  region  of  the  stomach. 
The  temperature  of  the  water  is  changed  about  every  twentv  seconds 
(95°  and  55°  F.).  The  whole  treatment  lasts  for  about  two  or 
three  minutes.  Rosenthal  ^  praises  the  Scotch  douche  and  claims  that 
it  is  a  splendid  method  for  stimulating  the  energy  of  the  gastric  muscu- 
lature.    Von  Ziemssen  claims  the  same. 

^  Deutsch.  Medieinal^Zeitung,  1891. 

2  Blatter  fur  klimsche  Hydrotherapie  imd  venoandte  Heilmethoden,  1895,  vol.  v., 
No.  5.  '  . 

^  Magenneurosen  und  Magenkatai'rh,  soivie  deren  Behandlung^  Vienna,  1886. 
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Sitz-baths  are  rarely  used  by  patients  with  diseases  of  the  stomach 
— at  least  not  for  the  treatment  of  the  stomach  trouble. 

I  cannot  enter  into  the  details  of  general  hydriatic  measures  nor  the 
indications  for  their  use.  They  are  employed  less  frequently  for  the 
local  disturbances  than  for  the  general  conditions  of  the  patient,  par- 
ticularly the  nervous  disorders  that  he  may  be  suffering  from,  so  that  the 
indications  for  this  method  of  treatment  are  identical  with  the  indica- 
tions for  the  hydriatic  treatment  of  neurasthenia.  I  have  already  men- 
tioned that  hydriatic  treatment  of  this  kind  can  be  carried  on  only  in 
some  institute. 

Orthopedic  methods  of  treatment  are  intended  to  give  the  stomach 
support  in  different  diseases  of  the  organ.  They  are  applicable  to  cases 
of  relaxed  abdominal  walls,  of  pendulous  abdomen,  of  diastasis  of  the 
rectal  muscles  complicated  by  ptosis  and  dislocation  of  the  stomach. 
Here  some  appropriate  form  of  bandage  or  abdominal  binder  should 
be  applied  in  order  to  support  the  abdominal  walls,  and  in  this  way 
enable  the  stomach  to  remain  in  its  normal  position.  If  the  organ 
is  already  very  low  down,  a  bandage  of  this  kind  will  keep  it  from 
dropping  further.  This  bandage  is  also  useful  in  cases  of  ectasy ;  it 
cannot  aid  in  reducing  the  size  of  the  organ  nor  in  reestablishing  its 
tone,  but  it  gives  the  atonic  and  distended  stomach  a  fixed  point  of 
support. 

A  simple  flannel  abdominal  binder  is,  of  course,  not  sufficient  to 
accomplish  this.  It  is  necessary  to  use  apparatus  that  can  either  com- 
pensate the  loss  of  tone  of  the  abdominal  walls  and  actually  constitute, 
as  Landau  says,  artificial  abdominal  walls,  or  that  are  capable  of  exer- 
cising pressure  in  some  one  direction.  The  apparatus  must  be  modified 
to  suit  the  peculiarities  of  each  case,  and  one  apparatus  will  be  used  if 
it  is  desired  to  compensate  the  lost  tone  of  the  abdominal  walls,  and  an- 
other if  it  is  desired  to  create  a  support  in  some  one  localized  area,  the 
exact  location  of  which  will  depend  on  the  position  and  the  degree  of 
distention  of  the  stomach.  There  is  no  bandage  that  is  universally  ap- 
plicable to  all  cases ;  we  are  not  able  to  say,  therefore,  that  this,  that,  or 
the  other  form  of  bandage  is  suitable  for  any  definite  case ;  we  can  only 
say  that  in  dislocation  of  certain  other  organs,  as,  for  instance,  of  the 
kidney,  but  not  of  the  stomach,  as  there  are  too  many  modifications. 
If  the  whole  trouble  is  due  to  great  relaxation  of  the  abdominal  walls, 
a  bandage  should  be  employed  that  supports  the  abdominal  walls  in  toto, 
or,  as  Landau  puts  it,  artificial  abdominal  walls  should  be  supplied. 
Landau  has  constructed  an  abdominal  corset  that  is  suitable  for  this 
purpose.  Bardenheuer  has  also  constructed  a  very  useful  apparatus  of 
this  kind ;  it  is  particularly  applicable  to  cases  of  pendulous  abdomen 
in  obese  subjects.  It  would  lead  us  too  far  to  enumerate  all  the  differ- 
ent modifications  of  this  apparatus  that  have  been  recommended  from 
time  to  time ;  such  an  undertaking  would,  moreover,  be  altogether 
useless,  as  the  form  of  bandage  must  be  adapted  to  each  individual 
case. 
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3.    THE    SURGICAL  TREATMENT  OF  DISEASES  OF  THE  STOMACH. 

Diseases  of  the  stoniaeh  are  treated  by  surgical  methods  cither  in 
order  to  bring  about  a  radical  cure  of  some  disease  of  the  organ  that 
cannot  be  cured  in  any  other  way,  or  in  order  to  remove  certain  danger- 
ous or  very  troublesome  symptoms.  It  is  self-evident  that  operative 
interference  for  either  purpose  is  permissible  only  in  those  cases  where 
internal  therapy  is  unable  to  accomplish  anything. 

In  order  to  proceed  surgically  a  precise  diagnosis  must  be  made.  It 
is  the  task  of  the  internist  to  make  a  most  exact  diagnosis,  in  order  to 
know  in  good  time  what  the  precise  indications  for  surgical  interference 
are.  It  is  the  task  of  the  surgeon,  on  the  other  hand,  to  improve  his 
methods  of  operating  and  to  determine  which  is  the  best  surgical  pro- 
cedure in  each  individual  case. 

The  diagnosis  of  diseases  of  the  stomach  has  made  great  progress 
within  the  last  ten  years ;  at  the  same  time  it  is  not  perfected  to  such 
a  degree  that  we  are  always  able  to  determine  sufficiently  early  when 
a  case  of  stomach  disease  should  be  operated  on,  nor  are  we  able  in 
each  case  to  determine  in  advance  what  would  be  the  most  profitable 
and  the  most  suitable  surgical  procedure.  In  many  cases  conditions 
are  found  when  the  abdomen  is  opened  that  were  unrecognized  before 
and  that  call  for  a  complete  change  in  the  original  plan  of  surgical 
procedure. 

It  will  be  impossible,  of  course,  to  enter  into  all  the  details  of  surgical 
interference  in  diseases  of  the  stomach  ;  all  that  we  will  describe  are 
the  general  indications  for  surgical  treatment  in  this  class  of  diseases. 
We  will  also  briefly  discuss  the  most  important  operations.  Among 
these  are  resection  of  the  pylorus  or  pylorectomy,  gastro-enterostomy, 
divulsion  of  the  pylorus,  and  pyloroplasty. 

Among  the  diseases  that  call  for  surgical  treatment  the  different 
stenoses  of  the  pylorus  are  unquestionably  the  most  important  ones, 
particularly  those  that  prevent  the  stomach  from  propelling  a  suffi- 
cient amount  of  food  into  the  intestine.  Those  cases  in  which  the  in- 
ternal treatment,  including  physical  methods,  like  massage,  electricity, 
methodic  lavage,  etc.,  do  not  lead  to  the  goal,  should  undergo  opera- 
tion as  soon  as  possible. 

These  stenoses  may  be  of  different  origin,  and  an  operation  must 
be  performed  to  suit  the  primary  cause  of  the  trouble,  and  also  a 
variety  of  other  circumstances.  Stenoses  may  be  divided  into  two 
groups — benign  and  malignant. 

One  of  the  most  frequent  causes  of  benign  stenosis  is  cicatricial  con- 
traction of  the  pylorus.  Such  contractions  frequently  follow  round 
ulcer  of  the  stomach,  and  occasionally  poisoning  by  acids  or  other  erod- 
ing substances.  Quite  frequently  tuberculous  or  syphilitic  ulcers  lead 
to  stenosis.  Finally,  there  may  be  simple  hypertrophy  of  the  muscu- 
lature of  the  pylorus,  leading  to  a  narrowing  of  its  lumen ;  or  again 
peritoneal  adhesions  in  the  region  of  the  pylorus  or  in  the  first  few 
inches  of  the  duodenum  may  lead  to  stenosis. 
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Mintz  ^  has  reported  a  case  in  which  simple  circumscribed  adhesions 
of  the  pylorus  with  neighboring  organs,  followed  by  immobility  of  the 
pylorus,  led  to  a  severe  ectasy  of  the  stomach,  with  all  its  serious  con- 
sequences. In  this  case  a  dilatation  of  the  stomach  of  very  high  degree 
was  found.  Internal  treatment  was  pursued  for  four  weeks,  and  the 
stomach  washed  out  daily.  Xo  benefits  accrued  to  the  case  from  this 
therapy,  and  so  a  laparotomy  was  performed.  After  opening  the 
stomach  it  was  found  that  the  pyloric  orifice  was  open,  but  that  the  pos- 
terior wall  of  the  pylorus  was  adherent  to  its  surroundings.  A  horse- 
shoe-shaped scar  was  found  on  the  mucous  membrane  of  the  posterior 
wall  of  the  pylorus.  The  stomach  was  enormously  dilated..  In  this 
case  there  was  only  a  relative  occlusion  of  the  pylorus  caused  by  an 
adhesion  and  by  immotility  of  the  pylorus  that  resulted  therefrom.  The 
patient  died  from  peritonitis  a  few  days  after  the  operation. 

Wiesinger  ^  also  reports  a  case  in  which  stenosis  of  the  pylorus  was 
caused  by  a  cicatricial  band.  The  patient  was  a  man  of  sixty-four  in 
whom  symptoms  of  stenosis  of  the  pylorus  appeared.  No  clue  as  to 
the  origin  of  this  lesion  was  discovered.  A  peculiar  feature  of  the  case 
was  that  the  symptoms  of  stenosis  became  exacerbated  and  then  im- 
proved again,  and  that  lavage  of  the  stomach,  which  was  performed  for 
a  long  time,  remained  without  effect.  A  malignant  neoplasm  was  posi- 
tively excluded,  and  the  operation  revealed  that  no  tumor  existed.  The 
laparotomy,  however,  showed  that  a  cicatricial  band  extended  from  the 
anterior  surface  of  the  liver  around  the  pylorus,  back  to  the  liver,  with- 
out at  the  same  time  being  adherent  to  the  pylorus  itself. 

Benign  tumors  of  the  region  of  the  pylorus  may  also  lead  to  severe 
degrees  of  stenosis  with  secondary  ectasy  of  the  stomach ;  such  tumors 
are,  however,  rare.  Malignant  tumors,  as  carcinoma  of  the  pylorus,  are 
the  second  group  that  may  lead  to  stenosis  of  the  pylorus,  followed  by 
ectasy. 

If  the  diagnosis  of  stenosis  of  the  pylorus  with  secondary  ectasy  of 
the  stomach  has  been  positively  made,  it  will  be  necessary  to  decide 
whether  this  stenosis  is  benign  or  malignant.  It  is  of  great  importance 
for  the  subsequent  sm-gical  procedure  and  also  for  the  diagnosis  of  the 
case  to  decide  whether  the  stenosis  is  due  to  a  cicatrix  from  ulceration, 
to  perigastric  adhesions,  to  a  benign  tumor,  or  a  carcinoma.  The  char- 
acter of  the  surgical  inroad  will  depend  on  the  conditions  present.  The 
result  of  the  oj^eration,  moreover,  is  not  the  same,  even  if  we  succeed  in 
every  case  in  removing  the  cause  of  the  stenosis,  whether  it  be  a  cica- 
tricial ulcer,  a  benign  or  a  malignant  growth,  or  possibly  a  constricting 
band.  In  benign  stenosis  we  will  frequently,  though  not,  of  course, 
always,  bring  about  a  complete  cure  by  removing  the  stenosis ;  in 
malignant  stenosis   this  has  never  occurred.     Billroth  ^  has  introduced 

1  Zeitschr.  f.  klin.  Med.,  vol.  xxv.,  p.  128. 

^  Therapeut.  Monatsh.,  July,  1895  ;  Aerztlicher  Verein  zu  Hamburg,  session  of 
April  26,  1895. 

3  Wien.  med.  Wochenschr.,  1881,  Nos.  6,  51  ;  M^en.  klin.  Wochenschr.,  1891,  N"o. 
34;    Verhandl.  d.  X.  internationalen  Cong.,  vol.  ill. 
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the  operation  of  pylorectomy,  and  it  is  possible  with  this  operation  to 
remove  the  carcinoma  a)mplctcly,  and  in  this  way  cure  the  stenosis  and 
its  sequelfe.  This,  however,  does  not  constitute  a  complete  cure  of  the 
diseiise,  for,  as  a  rule,  cases  of  carcinoma  are  ojjcrated  on  at  a  time  when 
ectasy  has  developed,  when  free  hydrochloric  acid  is  absent  from  the 
stomach-contents — in  other  words,  when  the  mucous  lining  of  the 
stomach  is  more  or  less  atrophic.  This  secondary  atrophy  that  is 
Ciuised  by  cancer  persists  after  the  operation.  Unfortunately,  the  gastric 
juice  has  not  been  examined  in  many  cases  in  which  resection  of  the 
pylorus  was  made  for  cancer.  An  examination  of  the  gastric  juice 
before  and  after  resection  would  certainly  furnish  much  interesting  and 
important  information.  The  analyses  that  have  been  made  so  far  seem 
to  show  that  in  all  cases  in  which  this  operation  was  performed  the 
production  of  gastric  juice  was  not  only  not  restored,  but,  on  the  con- 
trary, gradually  altogether  suppressed. 

So  far  only  a  few  cases  (Rosenheim,^  Boas  -)  have  been  observed  in 
which  removal  of  a  carcinomatous  pylorus  improved  the  secretory 
powers  of  the  stomach  so  that  free  hydrochloric  acid,  which  was  absent 
before,  reappeared  after  the  operation.  Unfortunately,  the  reports  do 
not  tell  us  M'hether  the  absence  of  free  hydrochloric  acid  was  constant 
before  the  operation,  nor  whether  a  sufficient  number  of  analyses  of  the 
stomach-contents  were  made  to  determine  this  point  with  absolute  cer- 
tainty. The  very  fact  that  free  hydrochloric  acid  appeared  after  the 
operation  demonstrates  that  the  stomach  mucosa  can  possibly  have  been 
completely  atrophic.  Conditions  as  favorable  as  this  will  probably  be 
fomid  in  exceptional  cases  only.  In  the  majority  of  instances  the 
operation  will  be  performed  at  a  time  when  the  changes  in  the 
mucous  lining  of  the  stomach  are  beyond  repair — when  atrophy  of 
the  glands  has  occurred.  Notwithstanding  all  this,  patients  seem  to 
recover  quite  rapidly  after  a  successful  operation  for  resection  of  the 
pylorus.  This  need  not  surprise  us,  for  after  resection  the  dimensions 
of  the  stomach,  as  a  rule,  become  normal,  the  motor  power  of  the 
stomach  improves  until  it  becomes  normal,  excepting  in  cases  where  the 
muscularis  was  atrophic  or  degenerated.  If  the  stomach  regains  its 
normal  motility,  this  constitutes  a  great  advantage  to  the  patient,  for 
now  the  small  intestine  can  vicariously  assume  the  peptic  function  of 
the  stomach  ;  nevertheless  we  can  hardly  speak  of  a  complete  cure  even 
if  the  carcinoma  is  successfully  removed.  The  possibility  of  a  cure  in 
cancer  of  the  pylorus  exists  only  in  those  cases  in  which  the  operation 
is  performed  at  a  time  when  no  deep-seated  changes  of  the  mucous  lin- 
ing of  the  stomach  have  occurred.  Unfortunately,  carcinoma  of  the 
stomach  is  rarely  operated  on  at  so  early  a  stage. 

Aside  from  other  difficulties,  as  wide-spread  adhesions,  great  extent 
of  the  carcinomatous  gro^vth,  secondary  nodular  metastasis  in  other 
organs,  and  other  circumstances,  a  complete  restitution   to  normal  can 

^Berlin,  khn.   Wochenschr.,  1895,  No.  1  ;  see  Verhandl.  d.   Vereins  f.  innere  Med., 
and  Deutsch.  rned.   Wochenschr.  .^  1895,  i^os.  1-3. 
2  Ibid.,  1895,  No.  5,  supplement  No.  18. 
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hardly  be  expected  after  resection  of  the  carcinomatous  portion  of  the 
organ.     This  applies  even  to  the  most  favorable  cases. 

In  any  case  of  stenosis  of  the  pylorus  that  has  led  to  secondary 
dilatation  of  the  stomach  in  which  internal  therapy  is  unable  to  relieve 
or  cure,  the  obstacle  must  be  removed  by  surgical  means. 

Stenosis  of  the  pylorus  due  to  adhesions  is  most  amenable  to  sur- 
gical treatment.  Occasionally  all  that  is  needed  is  to  separate  the  con- 
stricting membranes.  Sometimes  adhesions  of  this  character  cause 
severe  disturbances.  It  is  not  necessary  that  the  sjnnptoms  of  ectasy. 
appear  in  every  case.  Hahn  ^  has  recently  reported  a  case  in  which  an 
operative  removal  of  these  adhesions  was  followed  by  a  complete  cure. 
His  patient  was  a  woman  who  since  her  fifteenth  year  had  been  a  suf- 
ferer from  frequent  hemorrhages  of  the  stomach.  All  s^Tnptoms 
pointed  to  adhesions  in  the  region  of  the  stomach.  The  patient's 
distress  was  so  great  that  she  begged  for  an  operation.  Hahn  per- 
formed a  laparotomy  and  found  nothing  abnormal  between  the  stom- 
ach and  colon  excepting  five  rather  large  adhesive  bands.  He  placed 
double  ligatures  around  these  five  adhesions,  separated  them,  and  from 
that  time  on  all  the  symptoms  disappeared. 

Hernia  of  the  linea  alba,  even  preperitoneal  lipomata,  may  cause 
serious  gastric  disturbances,  and  most  urgently  call  for  surgical  inter- 
ference. 

Stenosis  of  the  pylorus  caused  by  cicatricial  naiTowing  or  by  benign 
tumors  may  be  completely  cured  by  resection  of  the  anterior  portion  of 
the  pylorus — so-called  pylorectomy.  Quite  a  number  of  cases  are  on 
record  in  which  resection  of  the  pylorus  was  performed  for  cicatricial 
stenosis.  Mintz/  in  a  paper  that  he  has  recently  published,  has  gath- 
ered all  the  cases  of  resection  of  the  pylorus  for  cicatricial  stricture  that 
have  been  published  so  far  ;  31  cases  are  on  record,  17  of  which  were 
cured — that  is,  54.8  per  cent.  In  the  cases  that  died  there  was  collapse 
or  peritonitis.  Statistics  of  this  kind,  of  course,  do  not  allow  us  to 
formulate  any  definite  judgment  in  regard  to  the  value  of  resection  in 
cicatricial  stenosis  of  the  pylorus.  The  experience  and  the  skill  of  each 
individual  operator  will  naturally  decide  the  issue ;  the  time  at  which 
the  operation  is  performed,  the  general  strength  of  the  patient,  and 
other  circumstances  will  all  have  to  be  considered.  In  many  cases  the 
operation  was  performed  too  late — that  is,  at  a  time  when  the  strength 
and  the  vitality  of  the  patient  were  too  far  reduced  to  allow  him  to 
sustain  the  shock  of  an  operation.  Pylorectomy  is  probably  preferable 
to  gastro-enterostomy  in  cases  of  benign  stenosis  of  the  pylorus, 
because  this  operation  removes  the  obstruction  at  once.  It  is  a 
radical  operation,  and  leads  to  a  complete  restitution  to  normal, 
whereas  gastro-enterostomy  simply  forms  a  new  channel  for  the  gas- 
tric contents  that  leads  around  the  obstruction.  At  the  same  time  a 
number  of  valid  objections  may  be  advanced  against  resection  of  the 
pylorus  in  benign  stenosis.  In  many  instances  the  strength  of  the 
patient  will  hardly  permit  so  long  and   so  difficult  an  operation  as  resec- 

^  Deutsch.  med.    Wochenschr..^  1894,  No.  43.         ^  Zeitschr.  f.  kliii.  Med.,   vol.  sxv. 
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tion  ;  ill  other  cases  resection  of  the  pylorus  is  impossible  because  the 
pylorus  is  adherent  to  its  surroundings.  In  many  instances  again  there 
is  great  difficulty  in  connecting  the  large  lumen  of  the  stomach  with  the 
smaller  lumen  of  the  duodenum,  so  that  ultimately  a  gastro-enterostomy 
has  to  be  performed.  In  one  case  that  Kronlein  ^  reports  the  opening 
of  the  duodenum  was  so  narrow  after  resection  of  the  pylorus  that  a 
narrow  sound  could  barely  be  introduced  into  the  bowel. 

For  all  these  and  many  other  reasons  the  operation  of  pylorectomy 
for  cicatricial  stricture  has  become  more  and  more  unpopular — in  fact, 
many  surgeons,  as  Mintz,  go  so  far  as  to  declare  that  pylorectomy  is 
never  indicated  or  justified  in  these  cases.  In  mild  degrees  of  stenosis 
they  prefer  pyloroplasty  ;  in  severe  cases  of  stricture,  or  if  many  adhe- 
sions exist,  they  perform  gastro-enterostomy.  I  can  hardly  agree  with 
those  surgeons  who  condemn  resection  of  the  pylorus  altogether  in  cica- 
tricial stricture ;  if  the  general  strength  of  the  patient  is  good ;  if  no 
adhesions  exist ;  if  the  amoimt  of  cicatricial  tissue  and  the  extent  of 
the  cicatricial  contraction  are  slight ;  and  if  no  other  contraindications 
against  resection  exist,  I  believe  that  resection,  being  the  more  radi- 
cal operation  and  the  one  that  restores  normal  conditions,  is  by  far  to 
be  preferred.  In  many  cases  a  laparotomy  will  have  to  be  performed 
before  the  exact  operation  on  the  pylorus  can  be  decided  upon. 

A  second  operation  that  can  be  considered  besides  resection  is  gastro- 
enterostomy. Wolffler^  introduced  gastro-enterostomy  into  surgery  of 
the  stomach.  The  object  of  this  operation  is  to  construct  a  connection 
between  the  stomach  and  a  loop  of  intestine.  A  new  communication  is 
in  this  way  formed  between  the  stomach  and  the  duodenum  or  the  jeju- 
num, so  that  the  stomach-contents  can  enter  the  intestine  by  a  channel 
that  goes  around  the  obstruction.  In  this  way  the  ingesta  are  more 
rapidly  evacuated  from  the  stomach,  Wolffler  first  performed  this 
operation  in  cases  of  carcinoma  of  the  stomach  in  which  complete  resec- 
tion of  the  diseased  pylorus  was  no  longer  possible.  Later  the  opera- 
tion was  also  performed  in  benign  stenosis  of  the  pylorus.  In  cases  of 
this  kind  the  operation  accomplishes  even  more  than  an  avoidance  of 
the  stenosis  and  a  more  rapid  evacuation  of  the  ingesta.  In  benign 
cases  the  operation  may  lead  to  a  disappearance  of  all  the  symptoms ; 
this,  of  course,  cannot  be  the  case  in  carcinoma.  As  the  ingesta  after 
gastro-enterostomy  no  longer  have  to  pass  through  the  stenosed  area, 
this  portion  of  the  stomach  is  no  longer  irritated ;  this  leads  to  a  com- 
plete cure  of  ulcers,  inflammatory  swellings,  and  other  conditions  that 
remained  indifferent  to  all  treatment  before  gastro-enterostomy  was  per- 
formed. The  stomach  may  also  resume  its  normal  dimensions  after 
gastro-enterostomy  has  been  performed  in  cases  of  cicatricial  stenosis 
of  the  pylorus,  and  the  motor  functions  of  the  organ  may  also  become 
normal.  Sometimes  this  occurs  rapidly  and  the  restitution  is  complete ; 
in  other  cases  several  months  elapse  before  motility  is  normal,  and  cer- 

^  Centralbl.  f.  Chirurgie,  1888. 

^  Wolffler,  Die  Resection  des  carcinomatos  erkrankten  Pylorus.  1881  ;  Wien.  tned. 
Wochenschr.,  1882,  No.  14. 
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tain  disturbances  of  motility  may  be  perceived  for  several  months  after 
the  operation.  In  carcinoma  of  the  pylorus  ail  this  is  different.  Mintz^ 
has  shown  in  his  statistics  that,  as  a  rule,  the  general  mechanism  of  the 
stomach  improves  after  gastro-enterostomy,  but  that  normal  functional 
powers  are  never  recovered.  His  studies  of  the  functional  results  of 
operations  on  the  stomach  show  that  a  certain  degree  of  atony  always 
remains  after  carcinoma  of  the  pylorus. 

Still  less  favorable  results  are  seen  in  regard  to  the  secretory  func- 
tions of  the  stomach  after  gastro-enterostomy  for  carcinoma  of  the 
pylorus.  An  improvement  in  this  function  has  never  been  seen  after 
gastro-enterostomy ;  on  the  contrary,  the  powers  of  secretion  seem  to 
become  more  and  more  reduced  after  gastro-enterostomy,  and  finally  to 
be  lost  altogether.  If  the  carcinomatous  pylorus  is  resected,  it  appears 
that  atrophy  of  the  stomach-glands  may  be  arrested  ;  it  seems,  therefore, 
that  in  carcinoma  of  the  pylorus  resection  is  to  be  preferred  to  gastro- 
enterostomy. 

In  cicatricial  stenosis  of  the  pylorus  gastro-enterostomy  seems  to 
produce  better  results ;  here  the  motor  function  may  be  completely 
restored  and  the  secretory  function,  even  if  hypersecretion  exists,  may 
become  normal.  Rosenheim  ^  reports  a  case  in  which  gastro-enterostomy 
was  performed  for  cicatricial  stenosis  of  pylorus  in  a  case  in  which  an 
enormous  flow  of  gastric  juice  existed  at  the  same  time.  After  the 
operation  the  motor  function  of  the  stomach  became  normal  and  the 
gastrorrhea  disappeared. 

As  far  as  we  are  able  to  formulate  a  judgment  from  the  cases  that 
have  been  observed  so  far,  gastro-enterostomy  leads  to  better  results  in 
cicatricial  stenosis  of  the  pylorus  than  pylorectomy.  According  to 
Mintz's  statistics,  recovery  ensued  in  71  per  cent,  of  the  cases,  whereas 
in  resection  of  the  pylorus  recovery  occurred  in  only  54.8  per  cent.  It 
is  to  be  expected  that  with  an  improvement  of  the  technic  of  this  opera- 
tion the  results  will  become  still  better,  particularly  if  the  operation  is 
performed  sufficiently  early.  We  can  see  to-day  that  the  results  of 
gastro-enterostomy  are  better  in  simple  cicatricial  stenosis  of  the  pylorus, 
and  that,  above  all,  the  danger  of  this  operation  is  less  than  that  of 
pylorectomy.  As  an  evidence  of  the  comparative  safety  of  gastro- 
enterostomy, I  may  mention  that  Hahn  ^  did  not  lose  one  of  his  last  1 5 
cases  of  gastro-enterostomy. 

If  wide-spread  adhesions  exist  in  addition  to  stenosis  of  the  pylorus, 
or  if  the  cicatricial  thickening  is  very  considerable  and  Avide-spread, 
and  if  the  general  strength  of  the  patient  is  much  reduced,  gastro- 
enterostomy is  certainly  to  be  preferred  to  pylorectomy,  and  is,  in  fact, 
the  only  operation  in  many  cases. 

Different  authors  have  described  a  number  of  modifications  of  W5lf- 
fler's  gastro-enterostomy  ;  this  question,  however,  is  one  of  purely  sur- 
gical interest,  and  we  will  not  discuss  it  in  this  place. 

1  Wien.  klin.   Wochenschr.,  1895,  Nos.  16,  18,  20. 

2  Sitzungsberichte  der  medicinischen  Gesellschaft  zu  Berlin,  October  24,  1894  j 
Deidsch.  med.   Wochenschr.,  1894,  No.  44,  p.  125. 

^  Ibid.,  1894,  No.  43. 
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A  third  operation  that  must  be  considered  in  cicatricial  stenosis  of 
the  pylorus  is  pyloroplasty.  This  operation  was  first  performed  by 
Heinecke-Mikulicz.^  It  consists  in  splitting  the  stenosis  longitudinally 
and  then  uniting  the  wound  transversely.  This  method,  of  course, 
cannot  be  applied  to  all  cases,  and  cannot  be  performed  Avhere  extended 
adhesions  exist  between  the  stenosed  pylorus  and  neighboring  organs, 
nor  can  it  be  performed  where  the  stenosis  is  very  extended,  where  the 
scar  is  too  solid  and  rigid,  or  where  an  open  ulcer  exists.  The  results 
of  this  operation  are  favorable :  according  to  Mintz's^  statistics,  77.4  per 
cent,  of  the  cases  operated  on  recovered. 

This  operation  is  preferable  to  gastro-enterostomy  because  it  is  more 
rapidly  performed,  is  generally  less  severe,  and  causes  no  changes  in 
the  gastro-intestinal  function,  like  gastro-enterostomy  ;  in  fact,  it  restores 
normal  physiologic  relations. 

On  the  otlier  hand,  it  has  this  disadvantage,  that  it  frequently  can- 
not be  performed  because  ,the  case  is  operated  on  too  late.  If  the 
stenosis  is  very  great  and  extends  over  a  large  portion  of  the  pylorus  ; 
if,  at  the  same  time,  there  is  much  hypertrophy  of  the  muscularis  or 
there  are  solid  adhesions  with  neighboring  organs ;  or,  finally,  if  an 
uncicatrized  ulcer  exists,  it  cannot  be  performed.  It  is  particularly 
suitable  to  those  cases  of  cicatricial  stricture  of  the  pylorus  that  follow 
the  swallowing  of  irritating  substances ;  it  is  also  a  useful  procedure 
in  cicatrices  that  are  due  to  ulcer,  and  in  which  no  adhesions  have 
formed. 

It  is  impossible  in  many  cases  to  decide  in  advance  whether  pyloro- 
plasty can  be  performed  or  whether  gastro-enterostomy  must  be  done. 
As  a  rule,  this  decision  can  be  rendered  only  after  the  abdomen  has 
been  opened. 

There  is  another  danger  in  pyloroplasty — namely,  the  possibility  of 
a  recurrence.  It  appears,  it  is  true,  from  all  that  has  been  written  on 
the  subject  so  far,  that  a  recurrence  of  the  stenosis  is  rare  in  pyloro- 
plasty ;  I  have  observed  one  case  in  which  this  occurred  and  in  which 
symptoms  of  stenosis  reappeared  a  short  time  after  pyloroplasty  had 
been  performed.  My  case  was  one  of  ectasy  of  high  degree  in  which  a 
diagnosis  of  cicatricial  stenosis  of  the  pylorus  was  tentatively  made. 
Professor  Poppert  performed  pyloroplasty  and  brought  about  a  com- 
plete cure  of  the  case.  The  patient  recovered  quickly,  gained  rapidly 
in  weight,  the  ectasy  of  the  stomach  disappeared,  and  a  short  time  after 
the  operation  the  patient  was  free  from  all  distress  and  able  to  attend  to 
his  work.  At  the  expiration  of  a  year,  however,  some  of  the  old  symp- 
toms reappeared  and  repeated  attacks  of  hematemesis  occurred.  I  saw 
the  case  several  months  after  this,  and  found  the  same  symptom-com- 
plex as  before  ;  in  fact,  the  ectasy  was  greater  than  it  had  been  before. 
The  patient  was  extremely  emaciated,  and  again  all  symptoms  pointed 
to  stenotic  ectasy.  Unfortunately,  the  patient  refused  a  second  opera- 
tion ;  it    is    impossible,  therefore,  to  decide  whether  the  last  stenotic 

1  Fronmiiller,  Operation  der  Pylorusstenose^  Inaug.  Diss.,  1886,  and  Verhandl.  d. 
Cong.  d.  Oesellschaft  f.  Chirurgie,  ^1881.  '^  Loc.  cii. 
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symptoms  were  due  to  a  recurrence  of  the  former  stenosis  or  whether  a 
new  ulcer  and  a  new  stenosis  had  developed  in  the  mean  time. 

A  fourth  operation  that  can  be  performed  in  stenosis  of  the  pylorus 
is  divulsion  of  the  pylorus,  as  recommended  by  Loreta.^  This  opera- 
tion is  performed  as  follows  :  An  opening  is  made  into  the  stomach 
close  to  the  pylorus ;  into  this  opening  the  fingers  or  a  sound  are  in- 
troduced, and  the  stenosis  stretched  and  dilated.  This  operation  has 
been  attempted  chiefly  in  Italy  and  in  America.  In  Germany,  justly, 
it  has  very  few  adherents. 

Loreta's  method  is  by  no  means  so  simple  and  so  safe  as  it  appears 
on  first  sight.  In  several  instances  hemorrhage  and  rupture  of  the 
wall  of  the  pylorus  have  been  observed.  Durante,-  for  instance,  re- 
ports a  case  of  cicatricial  stricture  of  the  pylorus  and  of  a  portion  of 
the  duodenum  in  which  he  introduced  Loreta's  divulsor,  and  in  which 
he  tore  the  walls  of  the  pylorus  and  of  the  duodenum ;  the  tear  in  the 
duodenum  was  7  cm.  long.  Another  disadvantage  of  this  method  is  the 
tendency  to  recurrence.  Loreta  himself  observed  recurrence  of  the 
stenosis  three  times  within  two  to  three  weeks  after  the  operation.^ 

[In  our  opinion  Loreta's  operation  should  never  be  performed.  It 
is  dangerous  and  ineifectual.  Recurrence  of  the  stenosis  is  almost  cer- 
tain to  happen,  and  pyloroplasty  is  decidedly  to  be  chosen  in  a  case  that 
appears  suitable  for  divulsion. — Ed.] 

I  need  not  enter  into  a  special  discussion  of  the  old  operation  of 
gastrostomy,  or  the  making  of  an  artificial  gastric  fistula.  Simple  gas- 
trostomy is  used  for  removing  foreign  bodies  that  have  been  swallowed 
and  that  cannot  leave  the  stomach  by  the  natural  passages.  Gas- 
trotomy,  with  the  creation  of  a  gastric  fistula,  is  indicated  when  food 
cannot  enter  the  stomach — for  instance,  in  stenotic  processes  involving 
the  esophagus  and  the  cardia.  We  refer  to  the  section  on  Diseases  of 
the  Esophagus  for  the  discussion  of  these  operations. 

A  few  words  in  regard  to  the  various  diseases  of  the  stomach  that 
call  for  surgical  treatment  and  the  different  operations  that  are  indicated 
in  the  several  diseases.  Of  all  diseases  of  the  stomach,  carcinoma  is  the 
one  that  calls  for  operation  in  the  first  place,  particularly  if  the  carcinoma 
involves  the  pylorus. 

For  this  condition  only  two  operations  need  be  considered — namely, 
pylorectomy  and  gastro-enterostomy.  It  will  depend  on  the  general 
strength  of  the  patient  and  on  many  other  factors  which  of  the  two  is 
to  be  preferred  in  any  individual  case.  In  general,  the  more  favorable 
cases  are  suitable  for  resection,  the  more  complicated  and  less  favorable 
ones  for  gastro-enterostomy. 

A  carcinoma  of  the  cardia  cannot  be  extirpated.  In  a  lesion  of  this 
kind  gastrotomy  must  be  considered,  and  in  cases  where  this  operation 

1  Centralbl.f.  Chirtirgie,  1883,  1884.  ^  Ibid.,  1893. 

3  Cyston  {Lancet,  March  23,  1895)  recommends  the  following  procedure  as  a  substi- 
tute for  Loreta's  method.  He  orders  the  patient  to  swallow  solid  balls  that  are  ex- 
pected to  act  as  bougies.  He  uses  rubber  balls  of  different  sizes,  and  advises  that  they 
be  swallowed  in  the  morning  immediately  after  breakfast.  The  results  obtained  so  far, 
as  was  to  be  expected,  are  either  altogether  negative  or  at  least  doubtful. 
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is  impossible,  owing  to  the  contraction  of  the  stomach,  jejunostomy,  as 
proposed  by  Hahn  and  ^Slaydl,  may  be  performed.  Carcinoma  of  the 
body  of  the  stomach  is  rare ;  if  snch  a  lesion  exists,  it  may  be  possible 
to  remove  it  by  extirpation. 

Unfortunately,  many  physicians  even  nowadays  prefer  to  let  well 
enough  alone  in  cases  of  carcinoma  of  the  stomach,  instead  of  advising 
an  operation.  This  is  due  in  greiit  part  to  the  comparatively  unsatis- 
factory results  that  have  so  far  been  chronicled  in  operations  for  cancer 
of  the  stomach.  It  is  true  that  a  review  of  the  general  statistics  on  this 
subject  shows  that  the  results  in  regard  to  a  cure  are  by  no  means 
brilliant  ;  at  the  same  time,  a  number  of  cases  are  on  record  in  which 
the  patient  lived  for  a  long  time  after  the  operation  and  enjoyed  good 
health.  Kocher,  for  instance,  reports  the  case  of  a  woman  who  enjoyed 
good  health  for  five  and  one-half  years  after  resection  of  the  cancer.  A 
patient  of  WoliSer's  lived  for  five  years  after  the  operation  without  any 
digestive  disturbances  ;  at  the  end  of  that  time  a  glandular  metastasis 
developed.  Hahn's  patient  had  not  suffered  a  relapse  three  and  a  half 
years  after  resection,  and  was  in  very  good  health. 

Quite  a  number  of  cases  are  on  record  in  which  the  subjects  remained 
free  from  all  distress  for  more  than  a  year  after  the  operation,  and  in 
which  no  relapses  occurred  within  this  time.  In  the  majority  of  cases, 
it  is  true,  relapses  occurred  much  earlier. 

It  will  be  necessary'  to  study  carefully  the  conditions  existing  in 
each  individual  case  before  deciding  whether  resection  or  gastro-enter- 
ostomy  is  to  be  preferred  ;  wide-spread  adhesions,  metastases,  great  loss 
of  strength  are  absolute  contraindications  against  resection ;  in  cases  of 
this  character  gastro-enterostomy  should  be  performed.  At  the  same 
time  this  is  no  radical  procedure,  for  it  does  not  remove  the  cancer  :  it 
removes  only  the  symptoms  resulting  from  stenosis  of  the  pylorus  ;  it 
may,  however,  lead  to  quite  favorable  results.  Even  though  the  cancer 
persists,  the  general  nutrition  and  the  strength  of  the  patient  frequently 
improve  after  gastro-enterostomy,  although  the  operation  is  originally 
intended  to  do  no  more  than  to  cause  a  more  rapid  evacuation  of  the 
ingesta  from  the  stomach  into  the  intestine  by  circumventing  the  car-- 
cinomatous  pylorus.  Another  advantage  of  gastro-enterostomy  is  that 
the  ingesta  no  longer  have  to  pass  the  carcinomatous  portion  of  the 
stomach ;  this  may  explain  why  the  rapidity  of  the  growth  seems  to 
decrease  after  this  operation  (Rosenheim). 

The  chief  objections  against  the  two  operations  that  I  have  described, 
particularly  against  resection,  are  that  they  are  too  dangerous,  and  that 
the  results  are  often  too  uncertain,  for  the  patients  were  cured  in  only 
one-half  of  the  cases.  To  these  objections  we  might  answer  that,  pro- 
vided the  diagnosis  were  made  early  enough  and  the  patients  were  ope- 
rated on  at  a  sufficiently  early  stage  of  the  disease,  the  outlook  would 
not  be  so  bad.  If  we  should  succeed  in  perfecting  the  technic  of  these 
operations,  the  outlook  would  be  still  better. 

Kraske  says  correctly  that  all  those  writers  who  have  gathered  sta- 
tistics on  the  subject  have  failed  to  judge  carefully  each  case,  and  have 
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contented  themselves  simply  with  enumerating  the  different  cases  and 
the  results  obtained.  It  is  a  very  important  matter  to  individualize  in 
each  case,  and  to  weigh  carefully  the  different  features  that  it  suggests. 
Kraske  has  critically  reviewed  a  small  but  interesting  number  of  cases 
in  this  sense.  He  ojDcrated  14  times  for  carcinoma  of  the  pylorus,  and 
performed  resection  4  times  ;  gastro-enterostomy,  10  times  ;  of  these 
14  cases,  6  died — that  is,  43  per  cent.  He  divides  his  operations  into 
two  periods  :  those  patients  that  were  operated  in  the  first  period  all 
died ;  those  in  the  second,  all  recovered.  On  account  of  the  unfavor- 
able results  obtained  in  this  first  period,  Kraske  refused  for  a  long  time 
to  operate  on  any  case  of  this  kind  that  was  sent  to  him  for  operation. 
These  statistics  teach  us  that  the  operation  itself  is  not  so  very  danger- 
ous, but  that  the  poor  results  obtained  are  due  to  the  fact  that  the  ope- 
ration is  performed  at  the  wrong  time. 

Mikulicz  ^  has  also  recently  published  some  statistics  that  are  in- 
structive in  this  respect.  This  writer  reports  103  operations  of  the 
stomach  ;  among  these  there  were  23  deaths.  Of  his  35  cases  that 
were  operated  on  in  the  first  ten  years,  Mikulicz  had  13  deaths — that 
is,  37  per  cent.  Among  68  cases  that  were  operated  later  there  were 
only  10  deaths — that  is,  15  per  cent. 

It  is  of  paramount  importance  that  the  diagnosis  should  be  made  as 
early  as  possible — that  is,  at  a  time  when  the  carcinoma  has  not 
involved  very  large  areas,  has  not  formed  metastases,  and  has  not  led 
to  a  reduction  in  the  general  strength  of  the  patient. 

Three  operations  must  be  chiefly  considered  in  benign  ectasies,  par- 
ticularly those  that  are  due  to  cicatricial  stenosis — namely,  pylorectomy, 
gastro-enterostomy,  and  pyloroplasty.  In  cases  where  pyloroplasty  can 
be  performed,  it  should  unquestionably  be  preferred.  This  oj)eration 
gives  the  best  results,  and  is  the  least  severe  inroad  of  the  three. 
Unfortunately,  most  cases  present  themselves  for  surgical  treatment 
too  late  for  this  operation.  Pylorectomy  frequently  fails  because  ex- 
tensive adhesions  exist  or  the  cicatricial  tissue  involves  too  much  of  the 
pylorus ;  in  other  cases  the  loss  of  strength  is  so  great  that  pylorectomy 
,  cannot  be  performed,  and  the  quicker  and  less  serious  operation  of 
gastro-enterostomy  must  be  performed. 

From  all  that  we  have  said  it  will  be  seen  that  ectasy  of  high  degree 
caused  by  narrowing  of  the  pylorus  calls  for  surgical  treatment,  pro- 
vided internal  treatment  is  futile  or  a  carcinoma  exists  which,  a  priori, 
renders  all  treatment  by  medication  fruitless.  In  cases  of  primary 
or  atonic  ectasy  surgical  interference  is  less  positively  indicated  and 
justified.  Bircher  ^  was  the  first  to  recommend  operative  treatment  in 
this  form  of  ectasy ;  he  has  published  3  cases  of  this  character  that  he 
operated  on  by  a  method  of  his  own  invention.  The  operation  of 
Bircher  consists  in  reducing  the  capacity  of  the  stomach  by  construct- 
ing folds  in  the  stomach-wall  and  sewing  these  reduplications  together 
(gastroplication) . 

^  XXIV.  Cong.  d.  Deutsehen  Gesellschaft  f.  Chirurgie,  1895;  see  Deutseh.  med. 
Wochenschr.,  supplement,  1895,  No.  13.         ^  Correspondenzbl.  f.  Schweizer  Aerzte,  189L 
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This  method  has  not  been  adopted.  The  only  surgeons  who  per- 
formed this  operation  besides  Bircher  were  Weir'  and  Brandt.^ 
Bircher's  method  must  be  considered  irrational  and  unphysiologie, 
for  even  in  the  most  favorable  cases  it  can  simply  bring  aljout  a 
reduction  in  the  size  of  the  stomach  for  a  short  time  ;  this  reduction 
will  always  be  transitory,  and  the  disease  proper — the  atony — will  not 
be  remedied  in  any  sense.  The  best  that  can  be  expected  of  this 
operation  is,  therefore,  transitory  relief  of  some  of  the  most  urgent 
symptoms. 

[Bircher's  operation  of  gastroplication  in  atonic  ectasy  has  been 
done  repeatedly  by  Roswell  Park,  and  sometimes  with  good  results. 
Park  believes  that  the  operation  is  to  be  recommended  in  certain  cases. 
—Ed.] 

Baudouin  ^  has  proposed  a  much  more  rational  procedure — namelv, 
to  perform  gastro-enterostomy  in  all  primary  cases  of  dilatation  of  the 
stomach  that  are  at  all  advanced.  So  far  only  very  few  cases  are  on 
record  in  which  gastro-enterostomy  has  been  performed  for  primary 
€ctasy  of  the  stomach.  Jeannel*  reports  a  case  of  this  kind  that  ter- 
minated fatally.  Kleef,'  however,  reports  a  second  case  in  which  gastro- 
enterostomy was  performed  with  good  results. 

Rydygier^  also  postulates  that  any  form  of  obstinate  dilatation  of 
the  stomach  that  is  well  developed  must  be  considered  suitable  for  ope- 
rative interference,  particularly  if  the  condition  remains  uninfluenced  by 
ordinary  therapeutic  measures.  In  atonic  ectasy  no  other  method  is 
probably  so  suitable  and  applicable  as  gastro-enterostomy. 

There  are  a  few  other  rare  operations  that  may  possibly  be  indicated 
in  conditions  of  this  kind.  Some  of  them  we  have  already  mentioned 
above — namely,  for  instance,  separation  of  adhesions  existing  between 
the  stomach-wall  and  neighboring  organs.  I  have  already  mentioned  a 
case  of  this  character  that  Hahn  reports.  Here  very  severe  symptoms 
urgently  called  for  an  operation,  and  the  separation  of  the  adhesion  led 
to  an  immediate  relief  of  all  the  patient's  complaints. 

Hacker''  also  reports  2  cases  in  which  he  brought  about  a  cure  by 
the  simple  separation  of  the  strands  of  adhesive  tissue  that  he  found. 
Landerer  ®  reports  3  other  cases  in  which  the  stomach  was  mechanically 
fixed.  The  patient  suffered  violent  gastric  distress,  but  as  soon  as  the 
adhesions  were  severed,  all  the  symptoms  disappeared  completely. 

As  we  have  repeatedly  stated,  stenosis  of  the  pylorus  consecutive  to 
ulcerative  cicatrices  is  a  common  condition,  and  most  frequently  calls 
for  surgical  interference.  Occasionally  an  ulcer  that  has  undergone 
cicatrization,  but  has  not  led  to  stenosis  of  the  pylorus,  may  have  to  be 
treated  surgically.  The  symptoms  that  indicate  that  so  radical  an  inter- 
ference as  a  surgical  operation  is  necessary  are  violent  and  frequently 
recurrent  gastric  hemorrhages  that  endanger  the  life  of  the  patient. 

1  Ceniralbl.f.  Chirurgie,  1892.  ^  Ibid.,  1894,  No.  16. 

^  Progres  medical.   1892.  *  Archives  provinc.  de  chirurgie,  1893. 

^Berlin,  klin.  Wochenschr.,  1893,  No.  44.  ^  Wien.  klin.   Wochenschr.,  1894. 

»  Ibid.,  1887.  ^Miinch.  med.   Wochenschr.,  1894,  No.   39. 
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If  the  disease  is  very  obstinate  and  intractable,  or  if  perforation  occurs, 
surgical  help  must  be  summoned  at  once.  So  far  only  a  few  cases  are 
on  record  in  which  conditions  of  this  kind  were  treated  surgically.  If 
the  ulcer  can  be  found,  the  whole  involved  area  may  be  excised. 
Czerny/  Cordua,^  and  Mikulicz^  have  reported  cases  of  this  kind.  If 
the  ulcerated  area  is  adherent  to  the  surrounding  tissues,  as  is  almost 
invariably  the  case  in  ulcers  of  the  posterior  wall,  the  diseased  area 
cannot,  of  course,  be  excised,  and  the  ulcer  must  be  cauterized. 

[Mayo  Robson,  Roswell  Park,  and  others  have  recently  operated  on 
numerous  cases  of  chronic  round  ulcer  that  had  proved  resistant  to  ordi- 
nary methods  of  treatment.  The  reasons  for  operation  have  not  been 
merely  threatening  perforation  nor  extensive  hemorrhage,  although,  of 
course,  these  elements  are  considered,  but  also,  in  cases  in  which  the 
ulcer  is  obstinate  or  recurrent,  with  marked  delay  in  the  healing  proc- 
esses, they  recommend  the  excision  of  the  ulcer  and  the  cicatricial  tissue 
surrounding  it. 

From  personal  observations  in  the  results  of  this  work  it  is  felt  that 
surgical  treatment  is  to  be  commended  in  a  limited  number  of  cases  of 
the  kind  described ;  and  although  a  longer  time  for  observation  is 
needed  before  reaching  a  positive  conclusion  regarding  a  recurrence, 
it  may  be  said  that  so  far  no  tendency  toward  recurrence  has  been 
observed.  It  must  still  be  held  that  surgery  is  applicable  to  excep- 
tional cases  only,  and  for  the  majority  of  cases  of  peptic  ulcer  the 
methods  of  treatment  before  described  are  the  best. — Ed.]  Dunin* 
recommends  gastro-enterostomy  in  all  those  cases  in  which  there  is 
hemorrhage  and  in  which  the  bleeding  spot  cannot  be  found.  He 
claims  that  ulcers  of  this  character,  particularly  if  they  are  situated 
near  the  pylorus,  heal  much  more  rapidly  if  an  artificial  passage  is 
created  from  the  stomach  into  the  intestine  and  the  food  no  longer 
passes  over  the  ulcerated  places.  Hahn  goes  still  further  and  recom- 
mends jejunostomy ;  by  this  operation  the  stomach  is  completely 
isolated. 

If  perforation  of  a  gastric  ulcer  occurs,  surgical  interference  is 
urgently  indicated.  Pariser  ^  has  recently  formulated  some  statistics 
that  include  all  the  cases  of  this  kind  that  have  so  far  been  reported ; 
there  are  in  all  43  cases  and  11  cures.  The  ultimate  result  will  depend 
on  the  time  at  which  the  operation  is  performed,  and  the  sooner  after 
perforation  the  abdomen  is  opened,  the  better  the  prognosis ;  if  more 
than  ten  hours  are  allowed  to  elapse  after  perforation,  a  successful  issue 
is  doubtful.  Pariser  claims  that  one  of  the  chief  conditions  for  a  favor- 
able result  is  the  accessibility  of  the  perforated  ulcer  ;  if  the  perforation 
can  be  rapidly  reached  and  the  stomach  is  not  too  full  and  its  contents 
not  decomposed,  the  prognosis  is  fair. 

Pariser  further  calls  attention  to  the  fact  that  we  are  frequently  deal- 

'  Arch.  f.  klin.  Chirurgie,  1884. 

*  Debove  and  Kemond,  Traite  des  mal.  de  I'estomac,  1883. 

^Deutsch.  med.  Wochenschr.,  1892.  *  Quoted  from  Mintz. 

5  Deutsch.   med.    Wochenschr.,  1895,  Nos.  28,  29. 
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ing  with  double  ulcers  ;  both  may  be  perforated  at  the  same  time,  and 
one  of  the  perforations  may  be  overlooked.  The  chief  place  of  predi- 
lection for  a  perforation  of  this  character  seems  to  be  the  anterior  wall 
of  the  stomach,  chiefly  the  cardiac  region.  The  surgeon  should  look  for 
the  perforation  in  this  part  of  the  stomach-wall  first.  The  reason  why 
perforation  seems  to  occur  more  frequently  in  this  area  than  in  any  otlier 
is  that  adhesions  only  rarely  form  in  this  part  of  the  organ.  Ulcers  of 
the  anterior  surface  of  the  stomach  are  much  more  rare  than  of  the  pos- 
terior wall.  Gould '  has  collected  a  number  of  cases  of  ulcer  of  the 
stomach,  and  finds  that  only  2  per  cent,  of  those  that  were  found  in  the 
posterior  wall  became  perforated,  whereas  of  the  ulcers  that  were  found 
in  the  anterior  wall,  85  per  cent,  became  perforated.  Only  a  relatively 
small  number  were  found  in  the  latter  position.  Ulcers  that  perforate 
through  the  posterior  wall  usually  lead  to  the  formation  of  a  circum- 
scribed abscess,  whereas  those  that  perforate  through  the  anterior  wall 
usually  perforate  directly  into  the  peritoneal  cavity.  We  see,  therefore, 
that  ulcers  of  the  anterior  wall  are  much  more  prone  to  perforate  than 
ulcers  of  the  posterior  wall. 

The  only  chance  for  spontaneous  recovery  is  given  if  the  stomach  is 
completely  empty  at  the  time  of  perforation.  Under  these  conditions 
circumscribed  peritonitis  with  adhesions  develops.  Pariser  observed  a 
case  of  this  character  that  recovered  spontaneously  without  any  surgical 
interference. 

If  perforation  occurs  and  the  physician  is  not  quite  certain  whether 
or  not  the  stomach  was  empty  at  the  time  of  the  accident,  laparotomy 
should  be  performed  within  ten  hours.  I  need  hardly  emphasize  that 
the  administration  of  any  food  per  os  is  strictly  contraindicated  even 
if  the  stomach  was  completely  empty  when  the  accident  happened.  It 
may  appear  superfluous  to  call  particular  attention  to  this  self-evident 
precaution,  and  I  would  refrain  from  doing  so  had  it  not  been  violated 
in  a  number  of  instances  that  are  on  record.  I  mention  it  particularly 
so  that  similar  error  may  be  avoided  in  the  future. 

The  operation,  of  course,  consists  in  looking  for  the  perforation  and 
in  closing  it ;  the  peritoneum  should  then  be  thoroughly  cleansed. 

In  conclusion,  I  will  mention  a  group  of  cases  that  call  for  surgical 
interference — namely,  cases  in  which  erosion  of  the  mucous  lining  of  the 
stomach  has  occurred,  and  in  which,  consequently,  the  patient  is  unable 
to  take  any  food  by  mouth.  In  cases  of  this  kind  Hahn  advises 
jejunostomy,  and  this  operation  may  be  performed. 

It  will  be  seen  from  this  brief  review  that  surgical  interference  is 
quite  frequently  called  for  in  the  treatment  of  diseases  of  the  stomach. 
It  is  true  that  for  the  present  the  precise  indications  for  the  different 
operations  are  not  strictly  defined,  and  that  the  results  obtained  are  in 
many  cases  not  so  satisfactory  as  might  be  desired.  We  may  look  for- 
ward, however,  to  the  day  when  the  diagnosis  of  these  different  affec- 
tions will  be  perfected,  when  the  nature  of  the  different  diseases  will,  in 

^  S.  Jowers,  "A  Case  of  Perforated  Gastric  Ulcer  treated  by  Laparotomy  :  Kecov- 
ery — Kemarks,"  Lancet,  1895. 
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consequence,  be  recognized  at  a  much  earlier  stage  of  development,  and 
when,  finally,  the  technic  of  stomach  surgery  will  be  so  much  improved 
that  the  results  will  be  more  favorable  and  more  satisfactory. 

[When  it  becomes  necessary  to  resort  to  surgical  intervention  in  any 
stomach-disease,  it  would  seem  to  be  for  the  best  interest  of  patients 
that  the  matter  of  feeding  and  the  general  management  of  the  case 
should  be  under  the  direction  of  some  one  especially  qualified  to  deal 
with  diseases  of  the  stomach.  No  food  of  any  description  should  be 
allowed  for  several  days  after  the  operation,  and  generally  none  for 
the  lapse  of  a  week's  time.  Even  water  and  ice  should  be  prohibited 
for  several  days,  water  being  meantime  introduced  in  the  form  of 
enemata  of  normal  salt  solution.  There  are  a  number  of  questions  likely 
to  arise,  as,  for  instance,  vomiting,  meteorism,  constipation,  and  the  use 
of  anodyne,  in  which  the  opinion  of  a  competent  internist  is  desirable. 
—Ed.] 
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INTRODUCTION. 


In  the  general  part  of  this  volume  we  have  discussed  the  methods 
for  examining  the  stomach  when  it  is  diseased.  We  have  also  sum- 
marized and  described  all  those  pathologic  symptoms  that  occur  in  dif- 
ferent diseases  of  the  stomach,  and  have  discussed  their  significance.  In 
this  second  part  we  will  discuss  the  different  diseases  of  the  stomach 
that  we  encounter  in  practice. 

We  have  repeatedly  called  attention  to  the  fact  that  physical  methods 
of  examination  are  not  sufficient.  Formerly  these  were  exclusively 
employed,  but  nowadays  we  need  more.  In  every  case  of  dyspepsia, 
whatever  its  origin,  the  gastric  secretion,  the  motility,  and  the  absorp- 
tive powers  of  the  stomach  should  be  carefully  investigated.  A  pro- 
gressive physician  should  not  be  content  with  merely  giving  the  disease 
a  name. 

I  will  illustrate  my  meaning  by  an  example  :  If,  for  instance,  we  are 
able  positively  to  diagnose  a  carcinoma  from  the  history  of  the  case,  the 
course  of  the  disease,  and  the  results  of  palpation  and  other  manipula- 
tions, this  is  not  sufficient.  In  one  case  the  carcinoma  will  be  accom- 
panied by  a  great  deficiency  in  hydrochloric-acid  production  ;  in  another 
the  hydrochloric-acid  production  will  be  just  sufficient  to  saturate  all  the 
affinities  of  the  proteid  introduced ;  in  a  third  case,  possibly,  we  may 
find  an  overproduction  of  hydrochloric  acid.  Similar  variations  may 
be  seen  in  the  motor  powers  of  the  stomach  in  different  cases :  in  the 
one  it  may  be  normal,  though  the  production  of  hydrochloric  acid  be 
very  much  reduced ;  in  the  other  it  may  be  greatly  deficient. 

I  need  hardly  mention  that  cases  that  differ  in  this  respect  naturally 
offer  a  different  prognosis.  The  treatment  of  these  cases,  moreover,  will 
be  different  according  to  the  state  of  the  functional  powers  of  the  stom- 
ach. In  every  case,  therefore,  of  serious  stomach-disease,  or,  better,  of 
dyspepsia,  the  physician  should  gain  all  the  information  he  can  in  regard 
to  the  secretory,  motor,  and  absorptive  powers  of  the  stomach,  provided, 
of  course,  the  introduction  of  the  stomach  sound  is  not  contraindicated. 
This  is  the  only  way  thoroughly  to  understand  the  disease  and  to  gain 
a  clear  insight  into  the  nature  and  the  intensity  of  the  functional  dis- 
orders present  in  any  given  case. 

I  use  the  term  dyspepsia,  although  I  am  aware  of  the  fact  that  its 
meaning  is  rather  indefinite.  This  term  was  at  one  time  very  popular 
in  medical  nomenclature,  but  later  fell  into  complete  disuse.     I  do  not 
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use  it  to  signify  deficient  or  reduced  digestive  powers,  but  to  indicate 
that  the  digestion  in  general  is  disturbed  and  abnormal. 

This  disturbance  of  the  digestion  may  become  manifest  in  many 
different  ways :  it  may  take  place  either  in  the  sphere  of  gastric 
secretion,  or  of  motility,  or  of  absorption ;  one  of  these  functions 
alone  may  be  perverted  or  all  of  them  may  be  perverted  at  the  same 
time.  Again,  the  pers^ersion  may  extend  merely  to  the  sensory  func- 
tions of  the  stomach.  Leube's  origiual  definition  of  nervous  dyspepsia 
iacluded  only  those  cases  in  which  the  chemism  of  the  stomach  was 
normal ;  the  motor  powers  were  also  fully  sufficient,  but  the  patient 
complained  of  a  series  of  subjective  disturbances  at  the  time  of  diges- 
tion.    Tliis  form  of  dyspepsia,  therefore,  is  a  sensory  neurosis. 

I  need  hardly  show  in  detail  why  this  definition  of  ners'ous  dyspepsia 
is  altogether  too  narrow  to  fit  our  present  views.  We  know  to-day 
that,  aside  from  pure  sensory  neurosis  of  the  stomach,  a  great  many  real 
disturbances  of  the  secretion  of  gastric  juice  and  the  motility  of  the 
organ  may  be  caused  by  lesions  involving  the  nervous  fibers  of  the 
stomach  alone. 

Dyspepsia  really  means  a  disturbance  of  digestion.  This  disturbance 
may  be  of  different  character  and  origin ;  it  may  be  dependent  on 
anatomic  changes  in  the  stomach,  it  may  be  purely  functional,  it  may 
be  nervous.  The  only  way  in  which  to  decide  whether  we  are  dealing 
with  a  sensory  disturbance  alone  or  whether  the  dyspeptic  symptoms  of 
the  patient  are  caused  by  disturbances  in  the  secretion  of  gastric  juice, 
the  motor  powers  of  the  stomach,  etc.,  is  to  aspirate  the  stomach-contents 
and  to  examine  it  and  then  to  make  the  diagnosis  from  the  results 
obtained  in  this  manner. 

AVithin  the  last  ten  years  aspiration  of  the  stomach-contents  for 
diagnostic  purposes  has  been  universally  employed.  A  large  number 
of  facts  have  been  revealed  in  this  way  that  were  unknown  before ; 
these  facts  explain  many  symptoms  that  were  altogether  obscure  before, 
and  at  the  same  time  give  us  many  indications  that  are  useful  and 
profitable  in  the  treatment  of  cases  of  stomach-disease.  I  need  only 
refer,  for  instance,  to  the  discovery  that  hyperacidity  is  almost  con- 
stantly present  in  ulcer  of  the  stomach,  and  that  in  carcinoma  of  the 
stomach  the  secretion  of  gastric  juice  is  almost  uniformly  reduced ;  that 
there  are  certain  perversions  of  gastric  secretion  due  to  nervous  disorders  ; 
that  gaseous  fermentation  can  occur,  and  many  other  things.  The 
analysis  of  stomach-contents  has  also  taught  us  that  one  function  of  the 
stomach  may  be  perverted  alone,  and  that  others  need  not  necessarily 
be  perverted  at  the  same  time.  Formerly  it  was,  believed,  on  theoretic 
grounds,  that  the  perversion  of  one  function  naturally  led  to  the  per- 
version of  other  functions,  and  that  one  function  of  the  stomach  was 
never  perverted  alone.  It  is  true  that  under  normal  conditions  secre- 
tion, motility,  and  absorption  are  in  a  certain  sense  related  and  go  hand 
in  hand  ;  consequently  the  belief  was  justified,  and  was,  in  fact,  harbored 
for  a  long  time,  that  the  deficiency  in  the  production  of  gastric  juice 
eo  ipso  led  to  a  decrease  in  the  motor  powers  and  the  absorptive  powers 
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of  the  stomach,  and  that,  on  the  other  hand,  if  tlie  motility  of  the 
stomach  was  primarily  reduced,  the  secretion  of  gastric  juice  and  the 
absorptive  powers  of  the  stomach  were  under  all  circumstances  damaged  ; 
this,  liowever,  does  not  necessarily  iipply  to  all  cases.  We  frequently 
find  one  function  very  much  reduced  and  another  one  considerably 
increased ;  cases  are  not  at  all  rare  in  which  there  is  a  considerable 
degree  of  subacidity  and  in  which  the  motility  remains  normal  through- 
out. It  is  the  fact  that  motility  may  remain  normal,  allow  digestion 
and  absorption  of  food  to  proceed  m  a  normal  manner,  even  though 
gastric  secretion  be  disturbed. 

It  is  the  manifest  duty,  therefore,  of  every  progressive  physician  to 
determine  carefully  the  perversions  of  each  function  of  the  stomach. 
This  should  be  done  in  every  case  of  grave  dyspepsia. 

As  a  result  of  the  more  careful  study  of  the  different  disturbances 
of  individual  gastric  functions  that  occur  in  different  forms  of  dyspep- 
sia, the  old  clinical  disease-pictures  have  been  amplified  and  enlarged ; 
in  addition  a  number  of  new  disease-pictures  have  been  constructed  that 
are  based  on  purely  functional  disturbances,  and  lie  outside  of  the  ordi- 
nary anatomic  classification  of  diseases  of  the  stomach. 

The  picture  of  so-called  nervous  diseases  of  the  stomach,  of  nervous 
dyspepsias,  has  been  very  much  enlarged,  particularly  since  we  have 
learned  to  recognize  that  not  only  sensory  and  motor  disturbances  may 
originate  from  nervous  disorders,  but  even  disturbances  in  the  secretory 
function  of  the  stomach.  In  this  manner  we  have  begun  to  speak  not 
only  of  sensory  neuroses  of  the  stomach,  but  also  of  nervous  hyper- 
acidity ;  we  have,  further,  learned  to  regard  hypersecretion  as  a  neurosis. 
All  this  is  unquestionably  justified.  Another  question,  however,  arises  : 
Is  this  manner  of  subdivision  sufficient?  are  we  justified  in  separating 
all  functional  disorders  of  the  stomach,  all  forms  of  dyspepsia,  into  those 
diseases  that  are  based  on  some  tangible  anatomic  lesions  of  the  organ 
and  those  that  are  purely  functional  in  character  ?  is  it  correct  to  desig- 
nate the  latter  class  as  neuroses?  I  believe  that  a  division  of  this 
character  goes  altogether  too  far ;  however  desirable  it  may  be  to  have 
an  anatomic  basis  for  every  disturbance  of  function,  we  cannot  say  that 
we  possess  such  a  basis  for  the  present  in  a  large  number  of  functional 
disorders  of  the  stomach  ;  at  the  same  time  it  does  not  appear  to  me  that 
we  are  justified  in  designating  the  latter  class  of  disturbances  neuroses, 
because  we  have  not  so  far  discovered  the  lesions  of  the  stomach  that 
cause  them. 

We  are  hardly  justified  in  calling  a  disease  a  nervous  disorder 
because  pathologic-anatomic  changes  are  absent,  or,  better,  because  we 
cannot  find  them ;  more  is  needed  :  we  should  be  able  to  demonstrate 
and  to  prove  that  these  functional  disorders  are  really  caused  by  nervous 
hyperstimulation  or  inhibition. 

Leube,  some  eighteen  years  ago  (in  his  dissertation  on  "  Diseases  of 
the  Stomach  "  in  von  Ziemssen's  Hand-book  of  Special  Pathology  and 
Therapy),  expressed  himself  as  follows  in  regard  to  neuroses  of  the 
stomach  :  "  All  those  diseases  of  the  stomach  must  be  included  under 
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neuroses  that  consist  in  functional  disorders  of  the  stomach  for  which 
no  anatomic  basis  can  be  found ;  in  which,  iu  other  words,  nothing  is 
found  to  prove  that  the  nervous  system  alone  is  not  involved."  I 
believe  that  this  definition  goes  too  far  ;  there  are,  for  instance,  a  number 
of  cases  of  simple  acute  atony  that  rapidly  recover  under  suitable  treat- 
ment ;  no  anatomic  lesions  can  be  discovered,  and  we  hardly  expect  to 
find  any ;  but  there  is  no  reason  why  we  should  call  this  disease  a  ner- 
vous disorder.  If  a  case  of  tabes  suffers  from  gastric  crises,  and  if  each 
time  an  attack  occurs,  as  in  the  well-known  case  of  Sahli,^  acute  hyper- 
secretion a]3pears,  whereas  in  the  intermediate  periods  the  functions  of 
the  stomach  are  all  normal,  we  are  certainly  justified  in  speaking  of  a 
purely  nervous  hypersecretion.  On  the  other  hand,  we  are  not  justified 
in  designating  every  case  of  hypersecretion  as  a  secretory  neurosis.  The 
same  applies  to  hyperaciditv'.  If  a  person  suffers  from  oppression  or 
cramps  in  the  region  of  the  stomach  after  some  psychic  excitement,  and 
if,  on  examination  of  the  stomach-contents  at  this  period,  a  state  of 
hyperacidity  is  found  that  is  ordinarily  not  present,  this  will  ceilainly 
be  called  nervous  hyperacidity  ;  but  if,  on  the  other  hand,  a  person 
suffers  from  oppression  in  the  region  of  the  stomach  every  time  he  eats 
certain  articles  of  food,  and  if  it  can  be  demonstrated  that  this  feeling 
■of  oppression  is  due  to  hyperacidit}",  a  reasonable  doubt  exists  whether 
or  not  this  disturbance  is  to  be  called  a  nervous  disorder.  The  question 
becomes  still  more  uncertain  if,  for  instance,  we  find  a  persistent  state 
of  hyperacidity  in  subjects  who  have  indulged  in  all  kinds  of  excesses 
in  eating  and  drinking,  or  if  we  find  such  a  condition  in  chlorosis.  Fre- 
quently we  see  cases  in  which  hyperacidity  of  the  stomach-contents  is  the 
one  objective  finding  that  must  explain  a  number  of  subjective  dis- 
turbances. It  appears  to  me  that  we  go  much  too  far  when  we  call 
h}"peracidity  of  this  character  a  nervous  disorder  because  it  does  not  fit 
mto  the  frame  of  ordinary  stomach-diseases  that  are  constructed  on  some 
well-known  pathologic-anatomic  basis.  It  is  much  more  rational  to 
assume  that  in  conditions  of  this  kind  we  simply  have  been  unable  to 
discover  the  anatomic  basis.  It  seems  more  conservative  and  more  cor- 
rect simply  to  remember  that  hyperacidity  of  this  kind  may  occur  in  a 
variety  of  conditions  and  under  different  circumstances,  and  may  pro- 
duce certain  symptoms. 

Hyperacidity  and  hypersecretion  are  primarily  functional  disorders 
that  may  be  due  to  a  variety  of  primary^  causes ;  they  may  either  origi- 
nate independently, — ^that  is,  without  any  demonstrable  cause, — or  they 
may  originate  on  a  nervous  basis  or  follow  some  anatomic  disease  of  the 
stomach.  Clinically,  we  can  group  all  these  forms  together  and  desig- 
nate them  as  we  do  atony  or  ectasy  of  the  stomach.  We  feel  justified 
in  formulating  different  symptom-complexes,  like  atony  and  ectasy, "and 
in  considering  them  typical  disease-pictures  ;  the  same  can  be  done  iu 
hyperacidity  and  hypersecretion,  and  we  will  discuss  them  together  as 
a  peculiar  per^^ersion  of  gastric  function.  The  fact  that  they  originate 
from  different  causes  and  that  their  significance  may  be  different  in  cer- 

1  Correspondenzbl.  f.  schweiz.  Aerzte,  1885,  vol.  xii. 
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tain  conditions  does  not  alter  this.  Diabetes,  for  instance,  is  no  uniform 
disease,  but  only  a  clinical  complex  of  symptoms  ;  notwithstanding  this 
we  discuss  this  disease  clinically  as  a  peculiar  morbid  entity,  although 
the  pathologic-anatomic  findings  are  either  altogether  negative  or  show 
some  primary  lesion  of  the  pancreas  or  some  other  condition. 

Hyperacidity  and  hypersecretion  may  occur  alone  or  in  combination 
with  other  affections  of  the  stomach.  Clinically,  they  form  a  definite 
symptom-complex  that  is,  in  part  at  least,  more  or  less  characteristic ; 
this  applies  more  to  hypersecretion  than  to  hyperacidity.  I  am  of  the 
opinion  that  they  should  rank  as  a  definite  clinical  symptom-complex 
exactly  like  ectasy,  atony,  or  diabetes,  and  that  they  merit  separate  dis- 
cussion. My  reason  for  entering  into  this  discussion  is  that  there  is  a 
tendency  among  modern  students  of  the  pathology  of  the  stomach  to 
classify  all  diseases  of  the  organ  according  to  the  few  pathologic-ana- 
tomic lesions  that  they  have  recognized  so  far.  I  consider  this  an  arti- 
ficial and  a  forced  procedure,  particularly  as  all  those  diseases  that  can- 
not be  included  in  the  different  categories  that  have  been  artificially 
created  are  called  nervous. 

The  prime  object  of  clinical  observation  is  to  study  the  different  dis- 
ease-pictures that  present  themselves.  Wherever  we  find  a  strictly 
characterized  group  of  symptoms  or  some  peculiar  morbid  condition,  we 
should  formulate  a  new  disease-picture,  even  if  no  anatomic  basis  for 
the  symptoms  observed  can  be  discovered.  However  desirable  it  may 
be  to  find  the  anatomic  basis  of  each  clinical  disease-picture,  we  are 
forced  in  many  instances  to  attach  particular  importance  to  the  clinical 
disease-pictures  that  are  presented  at  the  bedside.  I  realize  that  I  am 
establishing  a  new  precedent  when  I  discuss  hyperacidity  and  hyper- 
secretion separately,  and  when  I  formulate  a  distinct  clinical  picture 
that  includes  these  two  conditions  ;  at  the  same  time  I  feel  justified  in 
doing  this  because  the  two  states  are  so  frequently  met  with.  If  we 
simply  included  hyperacidity  and  hypersecretion  under  catarrh  or  gas- 
tritis, the  ordinary  definition  of  gastritis  would  have  to  be  changed. 
Most  authors  include  gastritis  among  the  neuroses,  but  I  do  not  agree 
with  this  classification.  While  it  is  true  that  certain  forms  of  gastritis 
originate  from  nervous  disorders,  this  is  certainly  not  the  case  in  all 
instances.  The  nervous  disorder  is,  at  best,  the  chief  etiologic  factor  in 
the  majority  of  cases,  and  it  seems  to  me  that  we  would  be  going  much 
too  far  were  we  to  call  all  cases  of  gastritis  nervous  on  these  grounds. 
I  do  not  doubt  that  in  time  a  pathologic-anatomic  basis  will  be  found 
in  most  of  these  forms  ;  as  a  matter  of  fact,  certain  lesions  have  already 
been  made  responsible  for  many  cases. 

Erb  and  Charcot  simultaneously  and  independently  learned  to  sepa- 
rate primary  spastic  spinal  paralysis  from  a  large  number  of  other  dis- 
eases ;  they  did  this  purely  from  clinical  observation.  Their  only  rea- 
son for  separating  this  one  disease  from  a  large  number  of  other  similar 
diseases  was  the  peculiarity  of  the  symptom-complex  that  they  observed. 
At  that  time  no  one  had  discovered  the  pathologic-anatomic  basis  of  this 
disease  in  the  lateral  columns  of  the  spinal  cord.     The  clinical  picture 
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of  primary  spastic  paralysis  attained  the  dignity  of  an  independent 
clinical  entity  as  soon  as  the  above-named  investigators  succeeded  in 
sharply  distinguishing  the  symptoms  of  this  disease  from  those  of  other 
similar  diseases,  and  in  establishing  the  individual  features  of  this  con- 
dition. It  ajjpears  to  me  that  the  same  applies  to  hyperacidity  and 
hypersecretion  in  the  case  of  stomach-diseases. 

These  arguments  may  explain  my  reasons  for  considering  hyper- 
acidity and  hypersecretion,  atony  and  ectasy,  as  independent  diseases, 
and  for  discussing  these  different  symptom -complexes  separately ;  it 
may  also  explain  T\'hy  I  do  not  adhere  strictly  to  the  anatomic  classifi- 
cation of  the  different  diseases  of  the  stomach  and  attach  more  import- 
ance to  clinical  classification.  In  the  case  of  disease  of  the  stomach,  as 
in  many  other  fields  of  medicine,  clinical  observation  has  preceded  our 
knowledge  of  pathologic  anatomy.  We  physicians  need  not  deny  the 
individuality  or  the  special  features  of  any  clinical  picture  because  we 
are  ignorant  of  the  anatomic  basis  on  which  they  originate.  There  are 
many  diseases  that  we  consider  distinct  clinical  entities  but  in  which  we 
are  altogether  ignorant  of  the  pathologic  substratum  ;  I  need  only  refer, 
for  instance,  to  chorea,  epilepsy,  and  similar  diseases.  We  are  justified, 
nofwithstanding,  from  the  clinical  point  of  view,  in  considering  all  these 
conditions  separate  diseases.  Our  knowledge  of  disease  is  not  yet  suffi- 
ciently advanced  to  permit  us  to  adhere  rigorously  to  the  anatomic 
system  of  classification  ;  we  may  expect,  however,  that  many  subjects 
that  are  still  obscure  will  soon  be  cleared  up,  particularly  in  the  case  of 
the  stomach,  as  no  field  of  medicine  has  attracted  so  much  attention 
and  interest  as  this  one.  It  appears  to  me  that  in  arranging  disease- 
pictures  clinical  observation  should  certainly  be  accorded  first  rank. 
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Introductory  Remarks. — Formerly  it  was  believed  that  per- 
versions of  the  secretion  of  gastric  juice  occurred  only  in  the  sense  of 
a  decrease  of  this  function  ;  nowadays  we  have  learned  to  recognize 
that  quantitative  perversions  may  also  occur  in  the  sense  of  an  increase. 
I  believe  that  I  was  one  of  the  first  to  call  attention  to  these  forms  and 
to  show  that  they  occur  with  relative  frequency.  This  increase  in  the 
secretion  of  gastric  juice  may  be  manifested  in  two  forms — either  as 
hyperacidity  or  as  hypersecretion.  Superacidity,  hyperacidity,  or  hyper- 
chlorhydria  are  terms  that  designate  that  abnormally  acid  gastric  juice 
is  being  secreted  during  digestion,  or,  better,  gastric  juice  that  contains 
an  abnormal  quantity  of  hydrochloric  acid.  Here,  as  under  normal 
conditions,  the  secretion  of  gastric  juice  occurs  only  when  the  gastric 
glands  are  stimulated  by  food.  The  gastric  juice  secretion,  however, 
contains  more  hydrochloric  acid  than  it  should. 

Hypersecretion,  supersecretion,  continuous  secretion  of  gastric  juice 
(Riegel),  flow  of  gastric  juice  (Reichmann),  are  terms  that  designate  an 
anomaly  of  the  secretion  of  gastric  juice  in  which  the  gastric  glands 
pour  out  their  secretion  not  only  when  stimulated  by  food,  but  even 
when  the  stomach  is  empty.  If  the  stomach-contents  of  these  cases  is 
examined  when  no  ingesta  are  present,  active  gastric  juice  will  be  found. 
This  abnormal  secretion  may  be  transitory  or  intermittent,  or  it  may 
last  for  a  long  time  and  be  chronic. 

It  is  necessary,  therefore,  to  distinguish  between  hyperchlorhydria 
and  hypersecretion ;  at  the  same  time  both  conditions  may  occur  to- 
gether. If  hypersecretion  is  present,  hyperchlorhydria  will  frequently 
be  found  at  the  height  of  digestion. 

In  the  literature  references  that  I  have  quoted  I  do  not  separate 
the  articles  on  hyperacidity  from  those  on  hypersecretion.  I  refrain 
from  doing  this  because  many  of  the  dissertations  refer  to  both  forms  of 
gastric  anomaly.  Many  authors,  in  fact,  do  not  separate  the  two  forms, 
but  consider  them  more  or  less  identical ;  I  am  willing  to  concede  that 
both  forms  are  more  or  less  related,  and  that  possibly  one  form  may 
merge  into  the  other,  or,  again,  that  the  two  forms  may  be  considered 
different  only  in  degree.  If  the  latter  view  is  taken,  excessive  flow 
of  gastric  juice  would  constitute  a  greater  degree  of  irritation  of  the 
gastric  glands  than  hyperacidity.  At  the  same  time  I  do  not  believe 
that  the  two  perversions,  particularly  when  they  are  pronounced,  can  be 
considered  identical.  The  disease-picture  of  hypersecretion  is  different 
in  many  respects  from  that  of  simple  hyperacidity ;  certain  differences 
in  regard  to  the  digestive  powers  of  the  stomach  for  certain  articles  of 
diet  can  readily  be  distinguished  in  the  two  forms.  From  a  practical 
point  of  view,  therefore,  I  consider  a  separation  of  the  two  disease- 
pictures  indicated.  Also  from  the  therapeutic  point  of  view  I  consider 
it  important  to  separate  the  two,  for  while  the  method  of  treatment  is  the 
same  in  some  respects,  it  differs  considerably  in  others. 

Most  authors  consider  hyperchlorhydria  and  hypersecretion  as  neu- 
roses, or,  to  be  more  precise,  as  secretory  neuroses  of  the  stomach. 
The  perversions  of  gastric  secretion  can,  without  doubt,  be  nervous  in 
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character,  for  ttc  know  positively  that  the  secretion  of  gastric  juice  de- 
pends on  certain  nervous  influences.  The  well-known  case  of  Sahli/  for 
instance,  is  undoubtedly  one  of  nervous  origin.  His  patient  was  a  suf- 
ferer from  locomotor  ataxia  with  gastric  crises  ;  when  he  vomited,  he 
raised  abundant  quantities  of  gastric  juice  that  contained  much  hydro- 
chloric acid,  even  if  the  patient  had  eaten  nothing  whatever  for  twelve 
hours  preceding  the  attack.  This  phenomenon  is  a  typical  example  of 
central  irritation  of  the  nerve-fibers  governing  gastric  secretion.  I 
might  add,  however,  that  a  careful  comparative  study  of  the  relation 
between  gastric  crises  and  hj^ersecretion  has  failed  to  reveal  any  uni- 
formitj'  or  regularity  between  the  t^'O.  Yon  Noorden-  in  particular 
has  shown — and  I  have  also  determined  by  personal  observation — that 
the  secretion  of  gastric  juice  may  differ  greatly  during  these  gastric 
crises. 

Eossbach  ^  has  described  another  disease-picture  that  he  calls  gas- 
troxynsis,  and  that  is  undoubtedly  a  true  secretory  neurosis.  The  dis- 
ease manifests  itself  as  follows  :  A  perfectly  well  person  suddenly  sus- 
tains a  violent  psychic  shock ;  soon  thereafter  a  feeling  of  pressure  in 
the  region  of  the  stomach,  sour  belching,  nausea  and  vomiting  of  very 
acid  material,  occur.  If  the  stomach-contents  is  examined,  it  will  be 
found  to  contain  an  abnormally  large  quantity  of  hydrochloric  acid.  Xo 
one  will,  of  course,  doubt  that  this  is  a  true  secretory  neurosis  :  that  it  is 
a  case  of  hyperacidity  of  nervous  origin. 

Certain  nerve-tracts  may  transmit  impulses  that  stimulate  the  secre- 
tion of  gastric  juice  either  directly  or  reflexly  ;  this  we  know  both  from 
clinical  obser^'ation  and  from  physiologic  experiments,  so  that  this  fact 
is  established  without  doubt.  Beynard  and  Loye,*  for  instance,  per- 
formed a  conclusive  experiment  in  the  case  of  a  criminal  who  had  suf- 
fered capital  punishment.  They  stimulated  the  vagus  forty-five  minutes 
after  death  had  occtuTcd,  and  were  able  to  cause  a  secretion  of  gastric 
juice  in  the  stomach.  I  also  refer  to  the  experiments  of  Pawlow  and 
Schumowa  that  I  have  described  above." 

There  are,  undoubtedly,  a  large  number  of  cases  of  hyperacidity  and 
hjrpersecretion  that  must  be  regarded  as  true  secretors'  neuroses.  The 
question  arises,  Are  we  justified  in  assuming  a  nervous  origin  in  all 
cases  ?  As  far  as  I  can  see,  we  are  not.  Hyperacidity  and  hypersecre- 
tion are  primarily  functional  disorders  like  motor  insufficiency  of  the 
stomach.  Motor  insufficiency  or  atony  may  originate  from  some  ner- 
vous disorder ;  at  the  same  time  every  case  of  motor  insufficiency  is 
not  necessarily  a  motor  neurosis.  It  seems  to  me  that  we  would  be 
going  much  too  far  were  we  to  declare  every  functional  disorder  of  the 
stomach  a  neurosis  because  we  were  tmable  to  find  any  anatomic  basis 
for  it.  Motor  insufficiency  of  the  stomach,  provided  it  does  not  lead 
to  ectasy,  leaves  no  anatomic  traces,  and  at  the  same  time  it  can  hardly 
be  considered  a  purely  nervous  disorder. 

1  Correspondenzhl.  f.  schweiz.  Aerzte,  1885,  vol.  sv.         '•'  Charlie  Annalen,  1890. 
^Deuisch.  Arch.  f.  klin.  Med.,  vol.  xxxiv.  *  Progres  medicale,  1885,  No.  29. 

5  See  page  265. 
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We  should  consider  a  perversion  of  gastric  secretion  to  be  of  a  ner- 
vous origin  only  if  we  can  positively  demonstrate  that  this  disturbance 
of  function  is  due  to  the  morbid  stimulation  or  inhibition  of  certain 
nerve-tracts  that  lead  to  the  stomach.  We  are  not  justified,  on  the 
other  hand,  in  calling  a  disease  of  this  character  nervous  because  we 
fail  to  find  anatomic  changes.  I  think  it  is  much  more  correct  to  class 
hyperacidity  and  hypersecretion  as  functional  disorders  that  may  ori- 
ginate from  a  variety  of  causes.  In  actual  practice  we  see  these  two 
states  arise  from  a  number  of  conditions ;  in  the  case  of  hyperacidity, 
for  instance,  we  can  frequently  demonstrate  that  some  nervous  excitation 
preceded  it ;  in  other  cases  we  can  determine  that  certain  mechanical  or 
chemical  disturbances  aifected  the  gastric  mucosa ;  in  still  other  cases 
we  see  this  condition  in  combination  with  other  diseases,  as  ulcer  of  the 
stomach,  chlorosis,  etc. ;  and,  finally,  hyperacidity  may  be  seen  together 
with  other  symptoms  of  gastritis. 

The  same  applies  to  hypersecretion.  There  are,  undoubtedly,  certain 
forms  of  this  disease  that  are  purely  nervous  in  character ;  this  is  par- 
ticularly the  case  in  the  periodic  forms.  In  the  chronic  forms,  on  the 
other  hand,  the  genesis  is  frequently  doubtful.  A  large  number  of 
authors  call  the  chronic  form  a  neurosis  ;  others  again  believe  that  it  is 
the  result  of  gastrectasy.  This  is  not  the  place  to  enter  into  a  detailed 
discussion  of  this  question,  for  which  I  must  refer  to  the  section  on 
Hypersecretion.  There  can  be  no  doubt,  however,  that  both  forms, 
hyperacidity  and  hypersecretion,  are  peculiar  disturbances  of  function, 
and  that  these  disturbances  of  function  lead  to  a  peculiar  typical  and 
characteristic  complex  of  symptoms.  Like  motor  insufficiency  of  the 
stomach,  these  perversions  may  either  appear  alone  as  independent  dis- 
turbances of  function,  or  they  may  appear  together  with  other  diseases 
or  in  the  train  of  certain  other  affections  of  the  stomach.  It  is  not  im- 
possible that  occasionally  a  perversion  of  function  that  is  purely  nervous 
in  character  secondarily  leads  to  anatomic  changes  in  the  stomach.  If 
a  case  of  this  character  is  examined  at  a  late  stage,  it  is  almost  impos- 
sible to  decide  which  was  the  primary  and  which  the  secondary  factor. 

The  significance  of  this  perversion  of  gastric  secretion  may,  there- 
fore, be  different.  In  all  cases,  however,  a  series  of  peculiar  symptoms 
is  produced  that  it  is  important  for  the  physician  to  recognize  and  to 
understand.  It  is  just  as  important  thoroughly  to  appreciate  the  signi- 
ficance of  secretory  perversions  as  it  is  to  understand  similar  perversions 
in  the  motor  sphere  and  to  remember  that  both  disturbances  may  ori- 
ginate from  a  variety  of  causes. 

J.  HYPERACIDITY,    SUPERAODITY,  HYPERCHLORHYDRIA,  HYPER- 
ACIDITAS  HYDROCHLORICA. 

We  use  the  term  hyperaciditas  hydrochlorica  to  designate  an  in- 
creased secretion  of  gastric  juice,  or,  better,  of  hydrochloric  acid,  during 
digestion.  We  know  that  the  gastric  mucosa  excretes  appreciable 
quantities  of  gastric  juice  only  when  it  is  stimulated.  The  normal 
stimulant  for  this  function  is  the  food  ingested ;  as  soon  as  food  enters 
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the  stomach  an  abundant  secretion  of  gastric  juice,  pepsin,  and  hydro- 
chloric acid  occurs ;  even  in  normal  conditions  more  hydrochloric  acid 
is  secreted  than  is  necessary  completely  to  satisfy  all  the  hydrochloric 
acid  affinities  of  the  albumin  ingested.  At  a  certain  period  of  digestion, 
varying  w'lih  the  size  of  the  meal,  free  hydrochloric  acid  will  always  be 
found  in  the  stomach  ;  this  means  that  there  has  been  an  overproduction 
of  hydrochloric  acid ;  that  more  has  been  secreted  than  was  necessary 
for  satisfying  all  the  affinities  of  the  albumin.  This  plus  we  designate 
as  free  hydrochloric  acid.  Under  normal  conditions  the  quantity'  of 
this  free  hydrochloric  acid  fluctuates  within  certain  narrow  boiuidaries. 
Strictly  speaking,  we  are  dealing  with  hyperchlorhydria  only  in  cases 
in  which  not  only  the  total  acidity  is  higher  than  normal,  but  in  which 
the  excess  of  free  hydrochloric  acid  is  also  above  normal.  The  total 
acidity  of  the  stomach  may  be  increased  by  other  agencies — for  instance, 
by  the  presence  of  organic  acid ;  we  should  never,  therefore,  be  content 
with  alone  determining  the  total  acidit^'  of  the  stomach,  as  we  so  fre- 
quently do.  The  free  hydrochloric  acid,  too,  should  always  be  deter- 
mined quantitatively. 

Ktiology. — To  judge  from  my  personal  experience,  hyperchlor- 
hydria is  a  frequent  functional  disturbance.  Bouveret,  Jaworski, 
Mathieu,  Remond,  and  others  have  expressed  themselves  in  a  similar 
sense.     Other  authors  again  claim  that  this  symptom  is  a  rare  one. 

I  am  unable  to  decide  whether  local  influences  play  any  considerable 
role  in  the  causation  of  this  condition.  Fleischer  seems  inclined  to 
this  belief.  If  this  author,  however,  draws  the  deduction  from  my 
reports  on  this  condition  that  hyperchlorhydria  is  more  frequently 
found  in  Hessia  than  in  any  other  part  of  the  country,  I  cannot  agree 
with  him.  The  patients  in  my  clinic  come  from  different  regions — 
from  Hessia,  Xassau,  T\''estphalia,  the  Ehine  country-,  etc.,  and  many 
of  my  private  patients  from  very  remote  parts  of  the  country,  but  I 
have  not  gained  the  impression  from  my  observations  that  hyperchlor- 
hydria is  more  frequent  in  certain  provinces,  as,  for  instance.  Upper 
Hessia,  than  in  others.  It  is  possible  that  the  difference  in  the  fre- 
quency obser^'ed  is  in  part  due  to  the  fact  that  we  have  performed 
diagnostic  examinations  of  the  stomach-contents  in  every  case  that 
presented  even  mild  dyspeptic  disturbances,  provided,  of  course,  that 
no  direct  contraindication  existed  for  the  passage  of  the  stomach-sound. 
Other  authors,  on  the  other  hand,  limit  their  diagnostic  examination  of 
the  stomach-contents  to  serious  diseases  of  the  stomach.  In  my  private 
practice  I  have  frequently  seen  patients  that  had  been  treated  by  many 
physicians  for  many  years  and  in  whom  the  stomach-contents  had  never 
been  aspirated  for  diagnostic  purposes,  even  though  the  whole  symptom- 
complex  made  the  diagnosis  of  h}^3erchlorliydria  very  probable.  At 
the  present  moment,  for  instance,  I  have  a  patient  in  my  private 
wards  whose  case  has  been  diagnosed  in  many  different  ways  ;  at  the 
same  time  her  stomach-contents  had  never  been  aspirated  for  diagnosis 
nor  had  an  inflation  of  the  stomach  been  performed,  even  though  she 
was  a  sufferer  at  different  times  from  violent  dyspeptic  symptoms.     On 
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careful  examination  I  found  that  this  patient  was  a  sufferer  from  floating 
kitlucy  on  the  right  side,  g;astro])tosis,  and  hyperchlorhydria,  a  com- 
bination of  morbid  conditions  that  is  quite  fre(iuent  in  wumen. 

It  is  impossible  to  formulate  any  definite  statistics  in  regard  to  the 
frequency  of  hyperchlorhydria.  Clinical  studies  of  this  condition  have 
been  reported  in  only  very  few  instances,  so  that  the  material  from 
which  to  draw  conclusions  is  rather  scanty.  Until  physicians  learn  to 
wash  out  the  stomach-contents  in  every  case  that  presents  dyspeptic  dis- 
turbances it  will  be  impossible  to  determine  how  frequently  hyperchlor- 
hydria occurs,  and  what  proportion  of  the  secretory  anomalies  of  the 
stomach  it  constitutes.  Hyperchlorhydria  is  a  perversion  of  function 
that  physicians  are  more  apt  to  see  in  private  practice  than  in  hospital 
practice ;  this  is  due  to  the  fact  that  the  symptoms  of  hyperchlorhydria 
rarely  become  so  severe  that  the  patieuts  are  forced  to  enter  a  hos- 
pital. 

Age  is  certainly  an  important  factor  in  the  production  of  hyperchlor- 
hydria. Young  people  are  more  frequently  affected  than  old  people ; 
in  the  middle  years  of  life  the  condition  is  also  quite  frequently  en- 
countered. No  differences  in  its  frequency  in  men  and  women  can  be 
determined  ;  at  least,  that  is  my  personal  experience ;  if  anything,  the 
condition  is  more  frequently  encountered  in  women  than  in  men,  but 
this  difference,  if  it  exists  at  all,  is  insignificant.  Jaworski  has  called 
attention  to  the  frequent  occurrence  of  hyperchlorhydria  in  Polish  Jews  ; 
whether  this  is  due  to  the  peculiar  diet  of  these  people  or  to  other  con- 
ditions has  not  been  determined. 

To  judge  from  my  personal  experience,  chlorotic  subjects  are  fre- 
quently afflicted  with  hyperchlorhydria.  Oswald  ^  some  time  ago  pub- 
lished a  report  on  an  investigation  of  21  cases  of  chlorosis  in  my  clinic ; 
only  in  one  of  these  cases  did  he  find  values  for  hydrochloric  acid  that 
were  near  the  upper  boundary  of  the  normal  secretion.  All  others  were 
considerably  greater  than  normal ;  expressed  in  per  cent.,  it  was  found 
that  85  per  cent,  of  these  cases  of  chlorosis  were  afflicted  with  hyper- 
acidity and  only  5  per  cent,  were  normal. 

Hyperchlorhydria  occurs  in  all  walks  of  life.  In  general,  however, 
it  appears  more  frequently  in  the  better  classes  than  among  the  labor- 
ing population.  Nervous  subjects  seem  to  be  particularly  predisposed  ; 
persons  who  are  excitable,  who  perform  much  mental  labor,  or  women 
who  are  delicate  and  very  nervous  seem  to  be  more  predisposed  to 
hyperchlorhydria  than  robust  subjects.  Neurasthenics  frequently  com- 
plain of  dyspepsia  that  is  due  to  hyperacidity.  Yon  Noorden  has  re- 
peatedly found  hyperchlorhydria  in  cases  of  melancholia. 

It  is  a  well-known  fact  that  psychic  influences,  violent  emotions, 
sorrow,  worry,  mental  overexertion,  etc.,  may  predispose  to  hyperchlor- 
hydria, or  even  directly  cause  acute  hyperchlorhydria ;  this  is  particu- 
larly the  case  in  neuropathic  subjects,  in  people  who  perform  much 
mental  labor,  or  M^ho  are  very  excitable.  In  cases  of  this  kind  any 
psychic  emotion  or  other  sudden  nervous  excitement  may  be  followed 
1  Munch,  med.   Wochenschr.,  1894,  Nos.  27,  28. 
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by  acute  symptoms  that,  on  careful  examdnation,  will  be  found  to  be 
due  to  hyperaciditas  hydrochlorica. 

In  other  cases,  again,  the  same  factors  may  produce  the  symptom- 
complex  that  Eossbach  has  described.  This  author  gives  the  disease- 
picture  the  dignity  of  an  individual  clinical  entity,  and  calls  it  nervous 
"  gastroxynsis."  It  appears  to  me,  however,  that  gastroxynsis  is  no 
special  disease,  for  the  characteristic  feature  in  this  condition  is  periodic 
hyperchlorhydria.  The  fact  that  violent  headaches  are  frequently  com- 
plained of  in  cases  that  Eossbach  would  call  gastroxynsis  is  hardly  a 
sufficient  reason  for  considering  this  combination  of  symptoms  a  special 
form  of  disease.  Headaches  are  seen  in  many  other  severe  attacks  of 
hyperchlorhydria,  as  well  as  in  other  painful  affections  of  the  stomach. 
The  symptoms  of  gastroxynsis,  moreover,  in  all  other  respects  resemble 
the  symptoms  of  any  severe  hyperchlorhydria.  That  hyperchlorhydria 
exists  in  the  cases  Eossbach  has  described  is  stated  by  the  author  him- 
self, and  he  even  goes  so  far  as  to  claim  that  the  hyperchlorhydria  is 
the  primary  cause  of  all  the  other  symptoms. 

It  is  possible  that  in  many  cases  of  so-called  nervous  gastroxynsis, 
particularly  in  those  cases  where  the  attacks  set  in  when  the  stomach  is 
empty  (they  usually  occur  some  time  after  eating),  were  true  cases  of 
acute  hypersecretion. 

In  other  cases  hyperchlorhydria  may  originate  from  some  abnormal 
irritation  of  the  mucous  membrane  that  is  kept  up  for  a  long  period  of 
time.  It  appears  that  in  many  subjects  who  are  in  the  habit  of  eating 
too  rapidly,  of  drinking  large  Cjuantities  of  cold  water,  who  indulge  in 
alcoholic  excesses,  who  use  shai'p  condiments,  and  who  do  not  masticate 
their  food  thoroughly,  hyperchlorhydria  is  frequently  seen.  Some  in- 
vestigators claim  to  have  observed  that  sudden  changes  in  the  ordinary 
and  accustomed  mode  of  life  may  produce  hyperchlorhydria  in  certain 
people.  It  is  impossible  to  determine  whether  gastritic  processes  are 
concerned  in  the  production  of  this  condition  when  any  of  the  above- 
named  abuses  are  indulged  in ;  conditions  of  this  character  rarely  cause 
the  death  of  the  patient,  and  consequently  we  are  unable  to  control  our 
diagnosis  by  postmortem  examination  and  a  determination  of  the 
anatomic  conditions  present.  Slight  inilammatory  changes  of  the 
stomach,  moreover,  produce  symptoms  that  are  so  little  characteristic 
that  we  can  rarely  decide  whether  we  are  dealing  with  a  purely  func- 
tional disorder  or  whether  a  mild  degree  of  gastritis  exists. 

It  is  generally  recognized  to-day  that  hyperchlorhydria  is,  as  a  rule, 
present  in  ulcer  of  the  stomach.  Some  authors  are  undecided  whether 
or  not  hyperchlorhydria  is  the  cause  or  the  eifect  of  the  ulcer ;  I  am  of 
the  opinion  (and  refer  for  the  details  to  the  section  on  ulcer)  that  hyper- 
chlorhydria is  neither  the  cause  nor  the  effect  of  ulcer.  I  think  that 
the  relationship  between  ulcer  and  hyperchlorhydria  must  be  interpreted 
as  follows  :  If  hyperchlorhydria  is  present,  much  less  favorable  condi- 
tions for  the  repair  of  the  injured  mucous  membrane  of  the  stomach  are 
given  than  if  the  acidity  of  the  stomach  is  normal.  If  it  is  true,  as 
many  authors  claim,  that  ulcer  of  the  stomach  is  a  very  frequent  condi- 
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tion  in  cooks,  I  think  that  the  explanation  for  this  occurrence  must  be 
souf!;lit  in  hyperchlorhych'ia  ;  the  frequent  tasting  of  very  hot  food  alone 
probably  does  not  cause  tiie  ulcer,  but  it  can  produce  hyperciih^rhydria. 
If  an  irritated  condition  of  this  kind  is  once  created,  the  ground  is  pre- 
pared for  the  development  of  an  ulcer. 

In  many  people  hyperchlorhydria  appears  as  soon  as  they  eat  cer- 
tain articles  of  food  or  drink  certain  beverages  ;  some  people  are  afflicted 
with  heartburn  immediately  after  drinking  strong  coffee — they  suffer 
from  sour  belching  or  may  even  have  true  attacks  of  cardialgia.  On 
careful  examination  it  will  be  found  that  these  disturbances  originate  in 
a  sudden  and  very  transitory  hyperchlorhydria. 

Men  who  smoke  too  much  also  frequently  suffer  from  hyperchlor- 
hydria; some  authors  are  inclined  to  include  this  form  under  acid 
gastritis.  According  to  my  personal  experience,  such  attacks  of  hyper- 
chlorhydria occur  acutely  after  the  excessive  use  of  tobacco ;  even  in 
men  who  are  accustomed  to  smoke  continuously,  smoking  a  very  strong 
cigar  may  occasionally  cause  acute  dyspeptic  disturbances.  I  had  the 
opportunity  of  examining  the  stomach-contents  of  a  number  of  cases 
in  which  this  occurred,  and  found  that  hyperchlorhydria  existed. 

Hyperchlorhydria  has  also  been  reported  in  a  number  of  cases  of 
cholelithiasis ;  here  it  was  found  that  the  acidity  of  the  stomach  de- 
creased as  soon  as  the  stone  succeeded  in  passing.  I  have  repeatedly 
made  this  observation.  Some  clinicians  report  similar  gastric  distiu-b- 
ances  in  nephrolithiasis. 

This  is  essentially  all  that  we  know  at  present  in  regard  to  the 
factors  that  create  a  predisposition  for  hyperchlorhydria  or  cause  this 
condition  directly. 

Symptoms. — The  symptoms  of  hyperchlorhydria  vary  greatly.  In 
a  number  of  cases,  which  are  not  at  all  rare,  hyperchlorhydria  may 
exist  and  still  no  symptoms  be  complained  of.  In  other  cases  the 
symptoms  may  be  very  mild  or  very  severe  :  they  may  become  so  severe 
as  to  cause  violent  attacks  of  cardialgia.  The  symptoms  always  develop 
after  eating ;  in  fact,  an  intimate  relationship  exists  between  eating  and 
the  occurrence  of  an  attack.  The  quantity  and  the  quality  of  the  food 
are  very  important.  In  some  instances  the  symptoms  begin  very  slowly, 
but  later  on  increase  in  severity ;  in  other  cases,  the  symptoms  appear 
suddenly  and  there  may  be  veritable  attacks  that  recur  at  short  or  long 
intervals.  Quite  a  number  of  cases  have  been  reported  in  which  hyper- 
chlorhydria occurred  in  acute  attacks  ;  the  symptoms  persist  for  a  short 
time  only ;  in  other  cases  the  perversion  of  function  may  persist  for 
many  years. 

We  can  readily  understand  these  differences.  We  must  always 
remember  that  we'  are  not  dealing  with  an  independent  disease,  but 
merely  with  a  perversion  of  function  that  may  occur  under  many  dif- 
ferent conditions.  This  perversion  is  seen  only  after  the  ingestion  of 
food.  Even  in  healthy  subjects  the  secretion  of  gastric  juice  is  depend- 
ent on  the  food,  certain  articles  causing  an  excessive  secretion,  others  a 
scanty  secretion.     Then  there  are  individual  differences  in  regard  to  the 
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reaction  of  the  gastric  mucous  membrane  to  different  irritants.  In 
some  the  secretion  will  be  large,  in  others  small.  Finally,  the  intensity 
of  the  symptoms  differs  in  certain  individuals  when  the  secretion  of 
gastric  juice  is  pathologically  increased ;  in  one  subject  a  certain  per- 
centage of  hydrochloric  acid  may  cause  disturbances  that  will  not  be 
noticed  in  another  subject.  We  see,  therefore,  that  the  acidity  of  the 
stomach-contents  is  not  proportionate  to  the  intensity  of  the  symptoms. 

In  some  patients  disagreeable  symptoms  appear  after  every  meal, 
even  after  small  meals ;  in  others  again  they  do  not  appear  unless  a 
very  large  meal  is  eaten,  so  that  these  patients  suffer  particularly  after 
the  large  midday  meal.  In  other  cases,  again,  symptoms  occur  only 
after  psychic  excitement  or  the  occurrence  of  some  one  or  the  other 
causes  that  we  have  enumerated  above.  When  the  stomach  is  empty, 
these  patients  are  free  from  all  distress,  provided,  of  course,  hypersecre- 
tion, spontaneous  secretion  of  gastric  juice,  does  not  exist  in  addition 
to  hyperchlorhydria.  In  cases  of  the  latter  kind  the  disagreeable 
symptoms  may  persist  even  after  the  normal  time  for  digestion  has 
elapsed.  In  pure  hyperchlorhydria,  however,  the  pain  and  the  distress 
stop  as  soon  as  the  ingesta  are  completely  removed  from  the  stomach. 

In  some  cases  symptoms  appear  after  eating  certain  articles  of  food. 
It  appears,  however,  that  the  occurrence  of  distress  is  not  parallel  to 
the  digestibility  of  the  food,  so  that  an  article  that  is  easily  digested 
may  still  cause  more  severe  symptoms  of  hyperchlorhydria  than  one 
that  is  difficult  to  digest.  The  patients  themselves  are  frequently 
astonished  to  find  that  they  can  eat  very  indigestible  food  without  ex- 
periencing any  distress,  and,  on  the  other  hand,  may  suffer  the  most 
violent  pain  after  eating  some  very  digestible  article  of  diet.  The  most 
plausible  explanation  for  this  phenomenon  is  that  the  irritability  of  the 
nerves  of  secretion  varies  at  different  times,  so  that  at  one  time  a  light 
diet  will  cause  an  increased  secretion  of  gastric  juice,  and  at  another 
time  even  a  large  and  comparatively  undigestible  meal  will  not  cause 
an  abnormal  irritation  of  the  glands  of  the  stomach.  It  is  possible 
that  in  the  latter  case  so  much  more  free  hydrochloric  acid  is  combined 
by  the  food  that  subjective  symptoms  are  absent. 

We  see  from  all  this  that  the  symptom-complex  of  hyperchlorhydria 
is  variable.  The  intensity  of  the  symptoms  may  fluctuate  within  wide 
boundaries,  beginning  in  altogether  insignificant  and  hardly  perceptible 
symptoms  and  passing  through  all  grades  to  the  most  violent  distress. 
ISTo  single  symptom  nor  group  of  symptoms  can  be  considered  pathog- 
nomonic for  hyperchlorhydria  ;  the  disease-picture  is,  nevertheless,  dis- 
tinctly characterized  in  certain  directions.  Before  discussing  the  differ- 
ent symptoms,  therefore,  I  will  briefly  summarize  the  most  important 
points  in  the  symptom-complex  of  that  form  of  hyperchlorhydria  that 
is  most  frequently  seen.  There  are  certain  cases  that  do  not  fit  into 
the  frame  of  this  summary  that  can  be  separately  discussed. 

Patients  that  suffer  from  hyperchlorhydria,  as  a  rule,  do  not  create 
the  impression  of  being  very  sick,  and  their  nutrition  is  not  reduced  to 
any  great  extent.     On  the  other  hand,  these  subjects  are  rarely  partic- 
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ularly  well  nourished  or  fat  people ;  exceptions  to  this  rule  may,  of 
course,  occasionally  be  seen.  The  symptoms  do  not  appear  until  some 
time  after  eating ;  the  exact  time  at  which  they  appear  will  depend  on 
the  amount  of  food  that  is  eaten  and  the  character  of  the  diet ;  as  a  rule, 
the  symptoms  appear  from  one  to  three  hours  after  a  meal.  In  milder 
degrees  the  patients  complain  of  thirst  and  of  a  feeling  of  fulness  after 
eating ;  in  other  cases,  again,  there  is  real  pain  that  may  become  so 
severe  as  to  assume  a  spasmodic  character.  These  symptoms  persist  for 
varying  periods  of  time ;  in  mild  cases  they  disappear  after  half  an 
hour ;  in  other,  more  severe,  cases  they  may  persist  for  many  hours. 
The  patients  frequently  complain  of  acid  belching  and  heartburn. 

Vomiting  is  rare ;  only  in  those  cases  that  are  afflicted  with  violent 
cardialgic  attacks  may  vomiting  occur  at  the  height  of  the  attack.  An 
examination  of  the  vomit  will  reveal  that  it  is  very  acid.  The  patients 
themselves  complain  that  the  taste  of  the  vomit  is  excessively  acid  and 
burning.  The  quantity  of  the  vomit  and  its  general  character  will, 
of  course,  depend  on  the  size  and  the  nature  of  the  meal  eaten. 

After  vomiting  has  occurred,  the  patients,  as  a  rule,  feel  relieved  and 
the  symptoms  disappear.  They  seem  to  recover  very  quickly  and  to 
feel  perfectly  well  after  vomiting.  In  some  people  the  symptoms  that 
we  have  described  occur  only  after  the  ingestion  of  certain  articles  of 
food ;  on  the  days  on  which  they  do  not  eat  these  particular  things 
they  have  no  symptoms  whatever ;  in  other  cases  the  symptoms  occur 
only  after  severe  mental  eifort,  after  excitement,  fright,  or  an  attack  of 
anger.  In  other  cases  again  they  appear  more  regularly,  but  in  this 
class  the  symptoms  are  usually  slight.  Patients  of  this  character  com- 
plain of  a  feeling  of  pressure  in  the  gastric  region  and  burning  or 
belching  after  eating.  All  these  symptoms  are  transitory  and  disappear 
rapidly  ;  they  can  frequently  be  made  to  disappear  by  eating  something, 
and  a  very  small  quantity  of  food — for  instance,  an  egg  or  a  Zwieback 
— is  often  sufficient  to  relieve  all  distress. 

During  the  night  the  patients  are  usually  comfortable  and  suffer  no 
pain.  If  symptoms  similar  to  these  that  we  have  described  occur 
repeatedly  during  the  night,  we  are  justified  in  suspecting  that  hyper- 
secretion exists  at  the  same  time,  or  that  the  case  is  complicated  in  some 
other  way. 

The  appetite  is  generally  good.  Many  patients  have  a  desire  to  eat 
something  often,  and,  therefore,  eat  at  frequent  intervals,  because  they 
have  learned  from  experience  that  the  symptoms  do  not  appear  so 
readily  if  they  do  this.     Occasionally  canine  hunger  develops. 

The  external  examination  of  the  patient  rarely  reveals  anything  of 
importance.  If  the  patients  are  examined  in  the  intervals  between  the 
attacks  of  pain,  it  will  be  found  that  the  region  of  the  stomach  is,  as  a 
rule,  not  sensitive  to  pressure.  During  the  attacks  of  pain  this  is  dif- 
ferent ;  if  the  patients  are  examined  during  this  time,  it  will  be  found 
that  the  region  of  the  stomach  is  more  or  less  sensitive  to  pressure.  In 
other  cases  this  sensitiveness  to  pressure  may  be  so  exaggerated  that  the 
slightest  touch  causes  much  distress.     In  contradistinction  to  ulcer  of 
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the  stomach  this  painfulness  is  diffuse  and  extends  over  the  whole  gastric 
region.  Occasionally  it  will  be  found  that  the  region  of  the  pylorus  is 
particularly  sensitive  to  pressure. 

The  above  is  a  rough  sketch  of  the  general  disease-picture  of  hyper- 
chlorhydria.  There  are  a  number  of  deviations  from  this  scheme  in 
individual  cases.  It  is,  of  course,  impossible  to  make  a  diagnosis  of 
hyperchlorhydria  from  the  symptoms  we  have  delineated ;  all  that  the 
occurrence  of  such  a  symptom-complex  signifies  is  that  we  may  suspect 
the  presence  of  hyperchlorhydria.  The  only  way  in  which  to  determine 
whether  or  not  this  suspicion  is  correct  is  to  aspirate  the  stomach-con- 
tents and  to  submit  it  to  a  careful  diagnostic  analysis. 

I  will  now  proceed  to  the  discussion  of  individual  symptoms.  The 
most  important  of  the  subjective  symptoms  are  those  of  sensory  irritation^ 
and  chief  of  these  is  the  pain  ;  in  many  cases,  however,  pain  proper  is 
completely  absent.  Many  patients  complain  of  slight  discomfort  or  a 
feeling  of  pressure,  a  sensation  of  heat,  and  similar  symptoms  a  short 
time  after  eating.  They  do  not  suffer  from  anything  else.  Other  cases,, 
again,  for  example,  patients  with  chlorosis,  complain  of  weakness,  pal- 
pitation, loss  of  appetite.  Gastric  pain  proper  may  be  completely  absent 
throughout  the  whole  course  of  the  disease. 

In  other  cases  again  more  violent  symptoms  are  complained  of;  in 
fact,  violent  cardialgic  attacks  may  occur.  The  latter  do  not  recur  regu- 
larly, but  usually  at  long  intervals.  The  patients  seem  to  be  perfectly 
comfortable  and  to  suffer  no  distress  on  the  intervening  days. 

If  pain  is  present  at  all,  it  will  always  occur  at  the  time  of  digestion, 
provided,  of  course,  that  hypersecretion  does  not  exist  at  the  same  time. 
The  pain  never  occurs  immediately  after  eating,  but  always  some  time 
afterward,  usually  from  one  to  several  hours  after  the  ingestion  of  food. 
The  amount  of  food  eaten  and  the  character  of  the  diet  will  determine 
the  time  at  which  the  attacks  occur ;  the  more  abundant  the  meal,  the 
later,  as  a  rule,  the  attack. 

These  paroxysms  of  pain  are  directly  due  to  the  abundant  secretion 
of  hydrochloric  acid.  In  the  beginning  the  hydrochloric  acid  that  is 
produced  by  the  glands  of  the  stomach  is  immediately  combined  with 
the  proteid.  As  soon  as  all  the  albumin  affinities  are  saturated,  free 
hydrochloric  acid  appears.  The  more  abundant  the  secretion  of  hydro- 
chloric acid,  the  greater,  of  course,  the  acidity,  and  the  greater  the 
likelihood  of  symptoms  of  this  condition.  The  more  albumin  the  meal 
contains,  the  more  acid  will  be  combined  ;  consequently  the  pain  or  the 
attacks  of  cardialgia  will  appear  at  a  correspondingly  delayed  period. 

The  interesting  observation  can  occasionally  be  made  in  subjects  that 
are  afflicted  with  hyperchlorhydria  that  some  of  these  patients  suffer 
from  severe  gastric  disturbances  after  eating  a  small  meal,  but  if  they 
eat  a  large  meal,  however,  they  frequently  remain  free  from  all  dis- 
tress. The  explanation  for  this  peculiar  phenomenon  is,  of  course,  the 
following  :  the  ingestion  of  a  large  amount  of  food  combines  a  greater 
proportion  of  the  hydrochloric  acid  secreted,  and  drinking  large  quanti- 
ties of  water  dilutes  the  stomach-contents  so  that  the  accumulation  of 
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free  hydrochloric  acid  is  reduced.  Inversely,  we  frequently  see  that 
cases  of  this  character,  at  least  when  their  symptoms  first  appear,  can 
relieve  the  distress  they  feel  by  Ciiting  something  more — a  little 
albumin,  a  small  quantity  of  milk.  The  rationale  of  this  treatment  is 
that  the  free  acid  is  immediately  combined.  If  they  allow  the  pain  to 
develop  until  it  reaches  a  certain  height,  these  measures  will  no  longer 
relieve,  for  if  the  pain  has  reached  a  certain  degree  of  severity,  the  pa- 
tients are  no  longer  able  to  eat  anything.  Even  alkalis,  which  fre- 
quently relieve  the  pain  very  quickly,  fail  to  act  when  the  attacks  have 
become  intense.  Notwithstanding  the  administration  of  these  remedies 
the  spasm  continues ;  in  fact,  bicarbonate  of  soda,  which  is  so  popular, 
and  justifiably  so,  frequently  exacerbates  the  spasmodic  pain.  This  is 
due  to  the  fact  that  carbonic-acid  gas  is  liberated  and  distends  the  stom- 
ach-walls. It  frequently  occurs  that  the  administration  of  these  reme- 
dies causes  vomiting ;  this  usually  stops  the  pain  and  relieves  the  spas- 
modic movements  of  the  stomach. 

To  judge  from  my  personal  experience  it  is,  in  general,  rare  to  find 
cases  in  which  such  violent  attacks  of  pain  continue  for  a  long  time 
after  each  meal.  As  a  rule,  the  intensity  of  the  pain  varies  :  on  some 
days  it  will  be  slight,  on  others  more  severe.  Occasionally  attacks  of 
pain  recur  at  irregular  intervals — even  weeks  may  elapse  between  twa 
attacks.  Not  only  the  amount  of  food  eaten,  but  the  quality  of  the 
diet,  exercises  an  important  influence  on  the  occurrence  of  these  attacks 
of  pain.  As  a  rule,  we  may  say  that  pain  appears  more  readily  and 
more  frequently  after  the  ingestion  of  abundant  quantities  of  amylaceous 
food  than  after  an  abundant  meat-diet.  In  some  subjects  the  paroxysms 
of  pain  occur  more  frequently  after  the  midday  dinner  ;  in  others,  after 
the  evening  meal.  We  must  assume  that  certain  idiosyncrasies  play  a 
role.  In  some  cases  we  see  that  attacks  of  pain  occur  as  soon  as  a  cup 
of  coffee  is  taken,  whereas  tea,  milk,  and  cocoa  can  be  borne  without 
causing  any  distress.  In  other  cases  I  have  frequently  found  that 
symptoms  appear  only  if  patients  smoke  immediately  after  breakfast  or 
after  dinner. 

The  symptoms  of  hyperchlorhydria  that  we  have  enumerated  rarely 
appear  suddenly,  but  usually  develop  slowly  and  gradually.  At  first 
the  patients  complain  of  a  disagreeable  sensation  in  the  stomach  ;  some 
designate  the  sensation  as  a  feeling  of  pressure  or  fulness ;  others  as  a 
sensation  of  heat,  of  tingling,  or  of  unrest  in  the  stomach.  In  the  milder 
cases  these  symptoms  remain  slight  and  the  disagreeable  sensations  dis- 
appear after  a  short  time.  In  other  cases  again  the  administration  of 
soda  or  of  a  small  quantity  of  chocolate,  Zwieback,  cakes,  or  something 
of  that  sort,  will  frequently  stop  the  pain.  In  other  cases  again  the 
pain  grows  worse  and  all  the  symptoms  become  exacerbated  ;  there  will 
be  acid  belching,  heartburn,  and,  finally,  spasmodic  attacks  of  violent 
pain ;  the  patients  become  utterly  helpless,  and  the  pain  may  grow  so 
severe  that  the  patients  moan  and  groan.  Many  persons  claim  that  in 
these  violent  attacks  they  can  distinctly  feel  the  stomach  performing 
spasmodic  movements.     The  explanation  of  this  phenomenon  is  that 
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an  excessive  secretion  of  hydrochloric  acid  will  primarily  cause  spas- 
modic contractions  of  the  pylorus,  and  that  this  will  secondarily  be 
followed  by  an  increased  peristaltic  action  of  the  stomach  intended  to 
overcome  the  obstacle  that  the  contracted  pylorus  opposes  to  the  passage 
of  the  stomach-contents  from  the  stomach  into  the  intestine. 

These  violent  attacks  are  frequently  accompanied  by  severe  belch- 
ing and  heartburn.  Patients  complain  of  severe  burning  along  the 
back  ;  in  others,  the  burning  is  felt  in  the  esophagus.  When  belching 
is  severe,  a  part  of  the  hyperacid  stomach-contents  is  propelled  into  the 
esophagus ;  this  causes  irritation  of  the  mucous  membrane  of  this 
organ,  and  indirectly  painful  sensations  along  the  spinal  column  or  in 
the  esophagus  itself.  In  very  severe  attacks  violent  headache  is  fre- 
quently complained  of. 

The  duration  of  an  attack  of  this  kind  may  vary  greatly.  Mild 
paroxysms  usually  pass  off  very  quickly,  and  last  only  from  a  quarter 
to  half  an  hour.     The  more  violent  attacks  may  persist  for  many  hours. 

I  have  found  that  the  appetite  varies.  There  are  certain  cases  of 
hyperchlorhydria  in  which  the  appetite  is  very  good ;  in  others — and 
these  constitute  the  majority  of  cases — there  is  a  normal  and  frequent 
desire  for  food,  but  the  patients  are  unable  to  eat  large  quantities  of 
food  at  one  sitting.  As  soon  as  a  small  quantity  of  food  is  taken  they 
feel  satiated ;  at  the  same  time  they  experience  a  desire  for  frequent 
meals.  Occasionally  there  are  sudden  attacks  of  canine  hunger  com- 
bined with  a  feeling  of  weakness  ;  as  soon  as  a  few  morsels  of  food 
are  swallowed  these  sensations  disappear. 

Many  clinicians  claim  that  thirst  is  also  frequently  exaggerated  in 
these  cases.  To  judge  from  my  personal  experience,  I  cannot  corrobo- 
rate this  statement ;  at  least  not  in  the  majority  of  uncomplicated 
cases.  Those  cases  that  are  complicated  by  motor  insufficiency  or 
ectasy  of  high  degree  do,  in  fact,  suffer  from  thirst  even  if  hypersecre- 
tion exists  in  addition  to  hyperchlorhydria.  In  pure  uncomplicated 
cases  of  hyperchlorhydria,  however,  I  do  not  think  that  excessive  thirst 
is  the  rule. 

If,  in  an  exceptional  case,  a  patient  of  this  character  complains  of 
excessive  thirst,  it  wdll  be  only  at  the  time  of  active  hy23erchlorhydria. 

The  action  of  the  bowels  varies  and  is  frequently  irregular.  Many 
patients  show  a  tendency  to  constipation ;  occasionally  diarrhea  and 
constipation  alternate. 

We  will  not  discuss  the  objective  symptoms  of  this  condition.  The 
general  nutrition  and  the  appearance  of  the  patients  with  hyperchlor- 
hydria are,  as  a  rule,  relatively  good.  Cases  of  this  character  are  never 
greatly  emaciated,  nor  do  they  ever  present  a  cachectic  appearance 
unless  hyperchlorhydria  is  complicated  with  some  other  disease. 

External  examination  of  the  stomach  in  pure  uncomplicated  cases 
of  hyperchlorhydria  rarely  reveals  any  abnormalities,  particularly  if 
the  examination  is  performed  at  the  time  between  the  attacks  ;  there 
will  be  neither  particular  sensitiveness  to  pressure  nor  an  abnormal 
distention  of  the  stomach,  nor  succussion  sounds,   nor    anything  else. 
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If  the  stomach  is  examined  at  the  time  of  the  attack,  or  in  cases  that 
are  eomplicatecl  with  some  other  disease,  certain  abnormalities  will  be 
discovered. 

At  the  time  of  the  paroxysms  the  region  of  the  stomach  will  usually 
be  distended.  As  a  rule,  the  gastric  region  is  sensitive  even  to  slight 
pressure,  or  it  may  even  be  painful.  The  pain  extends  over  the  whole 
region  of  the  stomach,  but  is  felt  particularly  iu  the  region  of  the  pylorus, 
for  here  the  most  violent  sj)astic  contractions  occur.  Pressure  on  the 
region  of  the  pylorus,  therefore,  usually  causes  j)ain.  Occasionally  the 
region  of  the  pylorus  hurts  even  without  pressure ;  such  cases  are  not 
altogether  rare. 

The  final  decision  must  be  rendered  by  examination  of  the  stomach- 
contents  after  a  test-breakfast  or  a  test-meal.  If  the  stomach  is  aspi- 
rated six  to  seven  hours  after  a  test-meal,  the  stomach  will  be  found 
empty  unless  complications  exist ;  sometimes  the  stomach  will  be  found 
empty  after  four  or  even  three  hours.  Occasionally  only  a  very  small 
quantity  of  finely  distributed  food  will  be  found  at  this  time. 

The  same  will  usually  be  observed  after  a  test-breakfast ;  after  an 
hour  the  stomach  will  either  be  found  empty  or  only  a  few  cubic  cen- 
timeters of  a  thin,  finely  divided  mixture  of  food  and  gastric  juice  will 
be  aspirated. 

This  proves  that  the  motility  of  the  stomach  may  be  intact  or  even 
increased,  not^vithstanding  the  existence  of  hyperchlorhydria.  We  may 
say,  therefore,  that,  as  a  rule,  an  increased  secretion  of  gastric  juice  is 
accompanied  by  normal  or  even  increased  motility  of  the  stomach. 

I  am  unable  to  agree  with  those  authors  w^ho  claim  that  hyperchlor- 
hydria is  usually  accompanied  by  a  reduction  in  the  motor  powers  of 
the  stomach.  I  might  say,  on  the  contrary,  that  a  person  with  hyper- 
acidity usually  digests  his  food  very  rapidly ;  there  are,  of  course, 
exceptions  to  this  rule,  which  are  seen  particularly  in  cases  that  suffer 
from  very  violent  cardialgic  attacks  occurring  chiefly  after  the  ingestion 
of  indigestible  food,  abundant  quantities  of  amylacea,  etc.  In  these 
cases  spasmodic  occlusion  of  the  pylorus  causes  a  retention  of  the  in- 
gesta  ;  but  even  here  the  stomach  will  be  found  empty  if  the  patient  is 
examined  within  three  hours  after  a  test-meal. 

Certain  complications  may,  of  course,  exist  that  prevent  the  passage 
of  the  ingesta  from  the  stomach  into  the  intestine  within  the  normal 
time — for  instance,  hypersecretion,  ectasy,  or  dislocation  of  the  stomach. 
In  pure  uncomplicated  hyperchlorhydria,  however,  digestion,  as  a  rule, 
proceeds  rapidly,  and  the  ingesta  are  quickly  expelled  from  the  stomach. 

If  the  stomach-contents  is  examined  with  the  ordinary  color-reagents, 
it  will  be  found  to  give  very  acid  reaction.  The  test  with  Congo-paper 
alone  may  frequently  lead  us  to  suspect  the  existence  of  hyperchlor- 
hydria from  the  intensely  dark-blue  color  that  the  paper  assumes.  The 
final  decision  can,  of  course,  be  rendered  only  from  the  quantitative 
determination  of  hydrochloric  acid.  It  is  not  sufficient  to  limit  the  ex- 
amination of  the  stomach-contents  to  a  determination  of  the  total  acidity, 
but  the  quantity  of  free  hydrochloric  acid  should  also  be  determined. 
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Both  these  values  will  be  found  increased.  The  average  normal  value 
for  the  total  acidity  is  from  40  to  60  for  a  test-breakfast,  and  about  75 
for  a  test-meal.  In  hyperchlorhydria  the  acid  value  after  a  test-meal 
frequently  exceeds  100,  and  may  attain  150,  160,  or  even  more. 

After  a  test-breakfast,  when  we  might  expect  to  find  low  values, 
the  acidity  may  reach  100  and  more.  The  quantity  of  free  hydrochloric 
acid  varies ;  it  never  runs  parallel  to  the  mcrease  in  the  total  acidity. 
We  quite  frequently  find  the  total  acidity  increased,  and  at  the  same 
time  only  a  small  quantity  of  free  hydrochloric  acid.  The  most  im- 
portant point,  of  course,  is  the  amount  of  free  hydrochloric  acid  present. 
We  can  speak  of  hyperaciditas  hydrochlorica  only  if  the  values  for  free 
hydrochloric  acid  are  increased.  Values  of  from  60  to  70  and  90  and 
above  after  a  test-meal,  and  of  50  to  60  and  above  after  a  test-break- 
fast, are  quite  frequently  found. 

Organic  acids  have  nothing  to  do  with  pure  hyperchlorhydria.  The 
same  applies  to  gaseous  fermentation  ;  if  the  latter  is  present,  we  may 
suspect  motor  insufficiency. 

The  digestive  power  of  the  stomach  is  almost  without  exception 
very  good ;  this  can  readily  be  determined  by  inspecting  the  stomach- 
contents  and  by  performing  an  artificial  digestion  test  with  some  of  the 
gastric  juice  that  is  aspirated.  As  a  rule,  a  small  disc  of  albumin  will 
be  digested  in  a  very  short  time.  Absence  or  deficiency  of  pepsin  is 
rare  in  cases  of  hyperchlorhydria. 

If  the  patient  eats  only  verj'  small  quantities  of  amylaceous  food 
but  an  abundant  quantity  of  meat,  the  amylacea  are  usually  digested 
within  the  normal  time,  so  that  they  disappear  from,  the  stomach  at  the 
same  time  as  the  meat.  The  increased  amount  of  hydrochloric  acid 
that  is  present  in  the  stomach-contents  necessarily  accelerates  the  pep- 
tonization of  albumin.  The  amylolytic  power  of  the  stomach  is,  how- 
ever, not  influenced  in  the  same  way  by  excessive  hydrochloric  acid ; 
free  hydrochloric  acid,  in  fact,  as  we  know,  impedes  the  action  of  ptya- 
lin  and  consequently  hinders  amylolysis.  The  sooner  free  hydrochloric 
acid  appears  in  the  stomach,  the  more  will  the  amylolytic  stage  of 
digestion  be  abbre\'iated.  If  moderate  quantities  of  amylacea  are  ad- 
ministered, the  ptyalin  in  the  stomach  has  plenty  of  time  completely  to 
convert  all  the  starch,  even  though  hyperchlorhydria  exists,  for  a  cer- 
tain time  must  necessarily  elapse  before  all  the  affinities  of  albumin  are 
saturated  and  free  hydrochloric  acid  appears.  If,  on  the  other  hand, 
very  large  quantities  of  amylaceous  food  are  ingested,  the  amylolytic 
stage  of  digestion  in  h^-perchlorhydria  will  be  found  too  short  to  produce 
a  complete  conversion  of  all  the  starchy  food  eaten ;  consequently  a 
portion  remains  undigested,  because  the  action  of  the  ptyalin  is  stopped 
too  early  by  the  appearance  of  free  hydrochloric  acid ;  if  this  occurs, 
the  ingesta  may  remain  in  the  stomach  an  abnormally  long  time. 
Stagnation  of  stomach-contents  is  produced  in  this  way,  and  if  this 
condition  becomes  permanent,  chronic  hypersecretion  of  gastric  juice 
may  develop. 

In  those  cases  in  which  there  is  a  continuous  secretion  of  gastric 
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juice  the  digestion  of  amylaoea  is  still  more  impeded,  for  here  a  certain 
iimoimt  of  hydrocliloric  acid  is  always  present  in  the  stomach ;  to  this 
amount  is  further  added  the  quantity  secreted  as  soon  as  food  enters  the 
stomach.  Similar  conditions  obtiiin  where  motor  insufficiency  exists 
tof^ether  with  hyperchlorhydria.  If  motor  insufficiency  is  present,  tlie 
stomach  will  always  contain  old  particles  of  food,  and  usually,  in  addi- 
tion, free  hydrochloric  acid.  As  soon  as  more  food  is  eaten,  tlie  secretion 
of  hydrochloric  acid  is  again  stimulated,  so  that  a  still  greater  excess 
of  hydrochloric  acid  will  be  present ;  consequently  the  digestion  of 
amylaceous  food  is  hindered  to  a  still  greater  degree. 

If  the  stomach-contents  is  aspirated  in  the  latter  class  of  cases  im- 
mediately after  a  test-meal,  the  results  of  the  analysis  of  this  gastric 
contents  will  vary  according  to  the  contents  of  the  stomach  before  the 
test-meal  was  administered.  If  the  stomach  was  washed  out  before  the 
administration  of  the  test-meal,  we  will  find  different  conditions  than 
if  this  treatment  was  not  instituted.  At  all  events,  the  presence  of 
large  quantities  of  undigested  amylacea  in  the  stomach-contents  and  the 
evidence  at  the  same  time  of  good  meat  digestion  will  always  lead  us 
to  suspect  motor  insufficiency,  particularly  if  gaseous  fermentation  is 
present  at  the  same  time. 

Absorption  in  the  stomach  is  not  disturbed  in  pure  hyperchlorhydria. 
If  the  well-known  iodid  of  potassium  test  is  instituted,  it  will  be  found 
that,  if  anything,  absorption  is  more  rapid  than  in  normal  cases. 

The  urine  presents  no  characteristic  features.  The  greater  the  pro- 
duction of  gastric  juice,  the  greater  the  reduction  in  the  acidity  of  the 
urine  after  meals.  If  there  is  abundant  vomiting  of  gastric  juice  con- 
taining much  hydrochloric  acid,  the  acidity  of  the  urine  will  also  be 
reduced  for  many  hours.  Sticker's  ^  experiments  have  shown  that  the 
abundant  secretion  of  gastric  juice  may  lead  to  a  decrease  of  the 
chlorids  in  the  urine.  An  excessive  excretion  of  chlorids  is  only  tran- 
sitory, and  can  occur  only  if  conditions  are  present  that  favor  their 
retention  in  the  stomach  or  their  excretion  from  the  organism  (?).  At 
the  same  time  we  are  not  justified  in  formulating  any  conclusions  that 
can  be  utilized  in  differential  diagnosis  from  the  absolute  amount  of 
<;hlorin  excreted  in  the  urine. 

The  urine  is  occasionally  cloudy  and  may  have  an  alkaline  reaction, 
particularly  after  violent  vomiting.  If  this  is  the  case,  the  phosphates 
are  apt  to  be  precipitated. 

The  subsequent  course  of  hyperchlorhydria  varies  in  different  cases, 
and  the  degree  of  acidity  itself  may  fluctuate  within  wide  boundaries. 
The  patients  frequently  feel  perfectly  well  for  days  or  weeks  or  even 
months,  then  again  more  or  less  severe  symptoms  may  appear.  It  is 
true  that  if  the  stomach-contents  is  analyzed  in  the  intervals  of  com- 
parative well-being,  mild  degrees  of  hyperchlorhydria  may  be  found. 
This  hyperchlorhydria  increases  and  will  be  found  high  at  the  time  of 
the  exacerbation  of  symptoms.  Attacks  of  this  character  are  frequently 
started  by  psychic  excitement,  by  mental  overexertion,  by  an  irrational 

^  Berlin,  klin.   Woche?ischr.,  1887. 
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mode  of  life,  and  other  factors.     In  some  instances  the  primary  cause 
cannot  be  discovered. 

In  other  cases,  again,  exacerbations  of  this  kind  occur  after  repeated 
excesses.  The  symptoms  in  this  instance  are  either  referred  to  the 
stomach  alone  or  are  of  a  more  general  character ;  the  patients,  it  is 
true,  complain  of  a  feeling  of  pressure  and  of  discomfort  after  eating, 
but  this  soon  passes  off;  they  are  depressed,  are  not  disposed  to  attend 
to  their  duties,  they  suffer  from  headache,  insomnia,  and  similar  symp- 
toms. Cases  of  this  kind  frequently  create  the  impression  that  they  are 
sufferers  from  neurasthenia,  and  this  diagnosis  is  often  made ;  in  fact,  it 
is  frequently  difficult  to  determine  which  is  primary  and  which,  second- 
ary. Occasionally  an  attack  of  migraine  may  occur,  and  h}^erchlor- 
hydria  be  present  at  the  same  time ;  the  one,  it  appears,  may  be  depen- 
dent on  the  other.  Migraine,  as  a  rule,  is  the  result  of  hyperchlor- 
hydria,  and  treatment  instituted  against  the  latter  condition  usually  cures 
the  former.  There  are  still  other  cases  in  which  hyperchlorhydria 
exists  for  a  long  time  and  causes  no  symptoms  whatever ;  in  the  course 
of  time,  however,  attacks  of  pain  occur  at  irregular  intervals.  If  these 
cases  are  carefully  studied,  it  will  be  found  that  there  is  no  great  increase 
in  the  hydrochloric  acid  secretion  at  the  time  of  the  attack,  but  the  food 
remains  in  the  stomach  an  abnormally  long  time.  Attacks  of  this  kind 
are  frequently  distinguished  by  a  peculiar  feature — namely,  by  the  fact 
that  the  attack  of  pain  occurs  later  than  usual :  that  is,  not  two  to  three 
hours  after  a  meal,  but  many  hours  afterward.  A  patient  of  this  kind 
may  eat  his  supper  at  eight  o'clock  in  the  evening  and  wake  up  at  mid- 
night with  pain  that  gradually  increases.  If  vomiting  occurs,  the 
material  raised  consists  of  a  very  acid  mass  of  undigested  food  that 
makes  the  teeth  feel  duU.  We  can  assume  that  in  cases  of  this  kind 
there  was  hyperchlorhydria,  and  that,  in  addition,  the  acid  stomach- 
contents  was  retained  for  an  abnormally  long  time,  so  that  ultimately  a 
spasmodic  attack  occurred. 

If  the  stomach-contents  of  such  patients  are  examined  for  several 
days  during  the  inter\^al  between  the  attacks  and  when  they  are  not 
suffering  any  pain,  it  wUl  be  found  that  after  a  test-meal  there  is  hyper- 
chlorhydria, but  that  the  amount  of  material  found  in  the  stomach  after 
two  or  three  hours  is  very  small,  and  that  after  three  and  a  half  or  four 
hours,  or  even  before  that  time,  the  stomach  will  be  found  completely 
empty.  It  is  probable  that  if  this  abnormally  acid  stomach-contents  is 
allowed  to  remain  in  the  stomach  for  a  long  time,  hypersecretion  may 
gradually  develop.  The  retention  of  food  in  the  stomach  causes  irrita- 
tion of  the  mucous  membrane  and  ultimately  leads  to  a  permanent 
secretion  of  gastric  juice  that  does  not  stop  until  all  food  is  removed 
from  the  stomach.  Atony  and  ectasy  of  the  stomach  may  also  develop 
in  this  manner.  In  the  most  severe  cases  of  this  kind  the  stomach  is 
probably  never  empty.  Even  here  we  cannot  properly  speak  of  hyper- 
secretion, for  this  condition  is  present  only  if  the  stomach  secretes 
gastric  juice,  even  without  any  stimulation  by  ingesta.  On  the  other 
hand,  I  do  not  doubt  that  cases  of  atony  of  this  character,  if  combined 
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with  hypercblorliydria,  may  ultimately  produce  a  condition  of  the  stom- 
ach in  which  the  mucous  lining  secretes  gastric  juice,  even  without  being 
irritated  and  stimulated  by  ingesta.  [Strauss  and  Schuler  think  that  in 
hyperacidity  the  contents  of  the  stomach  is  found  to  be  unusually  large, 
mostly  fluid,  the  specific  gravity  low,  and  amidulin  present  in  unusually 
large  quantities. — Ed.] 

I  will  not  discuss  the  relation  between  ulcer  and  hyperchlorhydria  in 
this  place,  and  must  refer  for  this  discussion  to  the  section  on  Ulcer.  I 
will  only  mention  that  patients  with  hyperchlorhydria  seem  to  be  par- 
ticularly predisposed  to  ulceration  of  the  mucous  membrane  of  the 
stomach.  It  can  hardly  be  considered  a  matter  of  chance  that  ulcer 
and  hyperchlorhydria  are  almost  without  exception  found  together. 

Prog^nosis. — The  prognosis  of  uncomplicated  hyperchlorhydria  is 
favorable.  The  disease  may  be  cured,  and  frequently  is  cured  ;  even  if 
the  condition  cannot  be  completely  cured,  it  can  at  least  be  controlled  by 
sensible  dietary  regulations  and  by  sparing  the  stomach.  If  the  patient 
presents  himself  when  the  disease  has  existed  only  for  a  short  time,  the 
prospect  of  a  complete  restitution  to  normal  is  much  better  than  if  the 
disease  has  existed  for  a  long  time ;  recurrences  and  relapses  are,  how- 
ever, quite  frequent.  The  symptoms  may  all  disappear  under  appro- 
priate treatment,  and  the  patients  be  perfectly  comfortable  for  several 
years ;  suddenly,  however,  the  old  symptoms  may  recur.  If  this 
happens,  they  are  usually  more  severe  than  they  were  during  the  first 
period  of  sickness. 

If  hyperchlorhydria  is  complicated  by  atony  or  ectasy,  the  prognosis 
is  less  favorable.  Cases  of  this  kind,  at  all  events,  are  very  obstinate 
and  seem  to  resist  treatment.  The  possibility  of  a  transformation  of 
a  simple  hyperchlorhydria  into  a  condition  of  the  stomach  in  which 
there  is  a  continuous  secretion  of  gastric  juice  must  always  be  kept  in 
mind.  If  hyperchlorhydria  is  complicated  with  some  other  disease  like 
ulcer,  cholelithiasis,  etc.,  the  prognosis  of  hyperchlorhydria  will  corre- 
spond to  the  prognosis  of  these  diseases. 

The  purely  nervous  forms  are  frequently  very  obstinate.  The  prog- 
nosis will  depend  on  the  primary  cause  ;  if  it  is  possible  to  remove  this, 
the  disease  may  be  cured. 

Pathologic  Anatomy. — We  can  hardly  expect  to  find  any 
pathologic-anatomic  changes  in  genuine  hyperchlorhydria,  for  this  dis- 
ease constitutes  a  simple  perversion  of  function.  As  hyperchlorhydria 
per  se  rarely  causes  the  death  of  a  patient,  we  need  not  be  surprised 
that  no  examinations  of  the  stomach  have  been  made  in  cases  of  this 
kind.  Oestreich,^  however,  has  reported  a  very  remarkable  case  of 
hyperchlorhydria.  His  patient  was  a  man  of  fifty-seven  years  who  had 
suffered  for  years  from  intermittent  hyperchlorhydria.  Fourteen  years 
before  his  death  he  had  an  attack  of  pneiunonia,  followed  by  thrombosis 
of  one  of  the  crural  veins.  Dating  from  that  time  he  frequently  had 
attacks  of  thrombosis  that  forced  him  to  remain  in  bed ;  this  depressed 

1  Verein /.  innere  Med.,  meeting  of  July  1,  1895;  Wien.  klin.  Rundschau,  1895, 
No.  31. 
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the  patient  very  much,  although  he  was  otherwise  an  active  man. 
Every  time  he  was  forced  to  remain  in  bed  for  some  time  pecuhar 
attacks  would  occur  consisting  of  violent  paroxysms  of  pain  in  the 
region  of  the  stomach  and  continuous  vomiting.  An  analysis  of  the 
vomit  revealed  that  it  contained  a  very  large  percentage  of  hydrochloric 
acid.  The  patient  finally  died  from  an  intercurrent  pneumonia.  An 
anatomic  examination  of  the  stomach  revealed  that  ever}i;hing  was 
perfectly  normal  with  the  exception  of  a  few  slight  erosions  of  the 
mucous  membrane.  Microscopic  examination  failed  to  reveal  anything 
abnormal. 

In  cases,  of  course,  in  which  hyperchlorhydria  exists  for  a  long  time 
and  without  interruption,  or  where  it  is  a  symptom  of  gastritis,  ulcer, 
gastrectasy,  or  other  conditions,  certain  anatomic  changes  will  be  found. 
The  first  condition  mentioned — namely,  persistent  uncomphcated  hy- 
perchlorhydria— ^has  never  been  examined  postmortem  because,  as  we 
have  stated,  the  disease  rarely  causes  death.  In  regard  to  the  anatomic 
findings  in  the  other  diseases  named,  we  refer  to  the  sections  on  these 
different  stomach-lesions. 

[It  has  been  suspected,  because  of  the  accompanying  anorexia,  that 
jaundice  decreases  the  gastric  secretions,  but  this  view  is  not  supported 
by  recent  investigations. 

Simitzky  ^  found  in  experiments  on  dogs  that  when  the  bile-ducts 
were  tied,  the  gastric  mucous  membrane  secreted  free  HCl  in  excess. 
The  superacidity  disappeared  in  every  instance  with  the  disappearance 
of  the  jaundice.  In  one  instance  in  which  there  was  relapse  of  the 
jaundice  the  superacidity  returned.  It  would  appear  that  in  animals 
bile  retention  increases  the  sensitiveness  of  the  gastric  mucosa  to  normal 
stimuli. — Ed.] 

Diagnosis. — The  diagnosis  of  hyperchlorhydria  can  be  made  posi- 
tively only  by  a  careful  examination  of  the  stomach-contents.  The 
stomach-contents  should  be  aspirated  in  all  cases  and  a  quantitative 
determination  of  the  hydrochloric  acid  be  formed.  All  the  other  symp- 
toms, however  pronounced,  will  only  entitle  us  to  suspect  the  existence 
of  h}^erchlorhydria,  not  to  diagnose  the  condition  with  certainty.  Of 
course,  the  repeated  occurrence  of  pain  in  the  region  of  the  stomach,  or 
the  recurrence  of  attacks  of  pain  at  regular  intervals  a  short  time  after 
eating,  particularly  if  these  attacks  of  pain  are  relieved  by  eating  a  little 
albumin  or  by  taking  some  alkali,  may  lead  us  to  suspect  hyperchlor- 
hydria, particularly  if  the  general  condition  of  the  patient  is  good.  At 
the  same  time  even  all  these  symptoms  do  not  entitle  us  to  make  a  posi- 
tive diagnosis.  The  continuous  secretion  of  gastric  juice  may  cause 
similar  symptoms,  or  there  may  be  a  simple  hyperesthesia  of  the  mucous 
lining  of  the  stomach  and  gastritis,  or  even  an  ulcer.  The  diagnosis  is 
rendered  still  more  difficult  if  the  symptoms  are  very  slight ;  if  they 
recur  at  irregular  intervals ;  if  the  periods  between  the  attacks  are 
characterized  by  the  complete  absence  of  pain ;  and  if  the  patient  is 
afflicted  with  a  variety  of  nervous,  hysteric,  or  neurasthenic  symptoms. 
^Berlin,  klin.  Wochenschr.,  1901,  vol.  xxxviii.,  p.  1077. 
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Tlie  diagnosis  of  hyperchlorhydria,  therefore,  can  be  made  only  from 
the  examination  of  the  stomach-contents.  It  will  be  fonnd  that  the 
stomach-contents  removed  two  or  three  hours  after  a  test-meal  consists 
of  a  very  small  quantity  of  a  fine,  well-digested,  thin  mass  of  food, 
containing  a  great  deal  of  hydrochloric  acid,  particularly  of  free  hydro- 
chloric acid. 

[In  exceptional  cases  it  is  found  that  patients  complain  of  symptoms 
of  hyperchlorhydria,  and  the  gastric  contents  shows  a  high  acidity, 
which  depends,  however,  upon  combined  chlorids  rather  than  upon  free 
HCl.  Such  cases  are  sometimes  seen  when  there  is  no  obstruction, 
and  they  are  not  fully  explained. — Ed.] 

Some  time  after  meals  or  after  longer  periods  of  fasting  the  stomach 
will  be  found  empty,  whereas  in  cases  of  continuous  secretion  of  gastric 
juice  the  stomach  will  always  contain  more  or  less  material,  consisting 
chiefly  of  gastric  juice. 

Another  question — namely,  whether  the  hyperchlorhydria  is  com- 
plicated by  the  retention  of  ingesta  for  an  abnormally  long  period  of 
time  :  in  other  words,  by  motor  insufficiency — can  also  be  decided  alone 
by  the  examination  of  the  stomach-contents. 

The  same  applies  to  the  question  whether  or  not  we  are  dealing  with 
so-called  acid  gastritis.  The  decision  in  these  cases  will  have  to  be 
rendered  by  the  presence  or  absence  of  abundant  quantities  of  mucus  in 
the  stomach-contents.  The  appearance,  too,  of  numerous  ceU-nuclei  is 
frequently  significant ;  abundant  quantities  of  mucus  in  cases  of  this 
kind  can  be  aspirated  from  the  stomach  after  fasting.  Another  ques- 
tion might  arise — namely,  whether  or  not  hyperchlorhydria  is  compli- 
cated by  gastroptosis  or  a  vertical  dislocation  of  the  stomach,  a  condition 
that  is  particularly  frequent  in  women.  The  only  way  to  determine 
this  is  to  examine  directly  the  position  of  the  stomach,  using  inflation 
and  other  adjuvants  if  necessary. 

If  it  is  determined  that  hyperchlorhydria  is  the  cause  of  the  symp- 
toms, it  must  be  decided  what  the  significance  of  this  hj^erchlorhydria 
is — that  is,  whether  we  are  dealing  with  a  purely  nervous  form  of  the 
disease ;  whether  there  is  some  direct  irritation  of  the  mucous  mem- 
brane of  the  stomach ;  or  whether  possibly  there  is  an  ulcer  of  the 
stomach.  The  diagnosis  of  round  ulcer  of  the  stomach  is  exceedingly 
easy  in  those  cases  in  which  the  symptoms  are  well  pronounced — that  is, 
in  which  we  find  circumscribed  areas  of  pain,  regularly  recurring  attacks 
of  cardialgia,  vomiting  of  blood,  and  other  so-called  ulcer  symptoms. 
In  cases,  however,  in  which  these  symptoms  are  not  pronounced,  the 
diagnosis  may  be  exceedingly  difficult.  It  is  always  a  difficult  matter 
to  exclude  ulcer,  for  we  know  that  under  certain  circumstances  ulcera- 
tion of  the  gastric  mucosa  may  exist  and  still  produce  no  symptoms  for 
a  long  time.  If  we  see  violent  attacks  of  hematemesis  combined  with 
hyperchlorhydria,  ulcer  is  probably  present.  On  the  other  hand,  we 
frequently  see  small  hemorrhages  in  cases  of  simple  hyperchlorhydria ; 
these  are  the  result  of  slight  erosions  of  the  mucous  lining  of  the  stom- 
ach.    Circumscribed  painful  points  are  absent  in  many  cases  of  ulcer. 
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particularly  if  the  lesion  is  situated  on  the  posterior  wall  of  the 
stomach.  Attacks  of  cardialgia  occur  with  greater  regularity  in  ulcer 
than  in  hyperchlorhydria,  but  may  also  occur  in  the  latter  condition.  If 
they  are  present  in  hyperchlorhydria,  they  may  also  occur  at  regular 
intervals,  as  in  ulcer,  and,  on  the  other  hand,  they  may  be  completely 
absent  in  ulcer.  It  is  true  that  in  the  majority"  of  cases  a  careful  study 
of  the  whole  symptom-complex  will  enable  us  to  decide  whether  we 
are  dealing  with  ulcer  or  simple  hyperchlorhydria.  It  appears  to  me 
that  one  of  the  most  decisive  factors  is  that  the  symptoms  in  hyperchlor- 
hydria are  much  more  irregular  than  in  ulcer.  We  must  confess,  how- 
ever, that  even  if  all  these  points  are  carefully  considered,  there  are  a 
number  of  cases  in  which  a  definite  decision  cannot  be  rendered. 

Hyperchlorhydria  may  also  be  confounded  with  gall-stone  colic.  In 
the  majority  of  cases,  it  is  true,  it  is  simply  a  matter  of  distinguishing 
an  attack  of  gall-stones  from  one  of  the  painful  attacks  that  are  caused 
by  hyperchlorhydria.  If  it  can  be  determined  that  the  liver  is  acutely 
enlarged ;  that  the  gall-bladder  is  swollen  and  exceedingly  painful  to 
pressure ;  if  icterus  is  present ;  if  the  attacks  occur  at  irregular  inter- 
vals and  are  far  apart — the  diagnosis  is,  of  course,  simple.  There  are, 
however,  a  great  many  cases  in  which  the  diagnosis  is  difficult.  Hyper- 
chlorhydria may  run  a  latent  course  for  a  long  time  and  cause  violent 
paroxysms  of  pain  only  at  long  intervals  ;  here,  too,  the  pain  may  be 
chiefly  located  in  the  region  of  the  gall-bladder  or  the  region  of  the 
pylorus.  Icterus,  it  is  true,  is  always  absent,  but  icterus  may  be  absent 
in  cholelithiasis.  Pain  in  hyperchlorhydria  usually  appears  at  the 
height  of  digestion,  whereas  in  gall-stone  colic  it  may  appear  at  any 
time  and  may  be  altogether  independent  of  the  time  at  which  the  meals 
are  taken.  If  all  these  factors  are  carefully  studied  and  the  patient  is  ob- 
served for  a  long  time,  it  will  be  an  easy  matter,  as  a  rule,  to  make  a  dif- 
ferential diagnosis  between  these  two  diseases.  If  the  patient,  however, 
is  seen  during  his  first  attack  of  pain,  and  if  this  attack  for  a  long  time 
is  the  only  one,  the  diagnosis  may  be  rendered  exceedingly  difficult,  par- 
ticularly as  hyperchlorhydria  may  occasionally  complicate  cholelithiasis. 

If  the  patient  can  be  observed  for  a  long  time,  the  two  diseases 
should  not  be  confused  with  any  of  the  diseases  enumerated  above. 
It  is  important  to  know  that  hyperchlorhydria  is  frequently  overlooked 
for  the  reason  that  it  produces  so  few  and  such  slight  symptoms.  In 
order  to  protect  ourselves  against  this  oversight  it  will  be  well  to  aspi- 
rate the  stomach-contents  in  every  case  that  presents  itself  with  mild 
dyspeptic  symptoms,  the  exact  origin  of  which  cannot  be  determined. 
If  the  stomach-contents  is  carefully  analyzed,  it  will  be  difficult  to 
overlook  hyperchlorhydria. 

[Owing  to  an  exaggerated  sensitiveness  to  free  hydrochloric  acid, 
many  patients  present  symptoms  which  closely  resemble  those  of  hyper- 
chlorhydria when  the  amount  of  acid  is  not  in  excess  ;  indeed,  when  it 
is  even  below  the  standard.  Attention  has  been  called  to  these  by 
Sansoni,^  Stockton,^  and  other  observers.        In  this   condition   relief 

1  Presse  Medicale,  1900.  =*  Jour.  Amer.  Med.  Assoc,  January  11,  1902. 
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is  had  not  so  much  in  the  decrease  of  acidity,  as  in  the  diminution  of 
the  hyperesthesia. — Ed.] 

Treatment. — We  have  seen  that  hyperchlorhydria  appears  only 
at  certain  times — that  is,  when  the  stomach  is  irritated.  The  true 
nature  of  the  disease  is  the  increased  secretion  of  hydrochloric  acid  at 
the  time  of  digestion. 

Our  first  object  in  the  treatment  of  these  cases  must  therefore  be  to 
avoid  everything  that  leads  to  an  increased  glandular  secretion  in  the 
stomach ;  in  other  words,  a  rational  therapy  of  this  disease,  in  the  first 
place,  must  be  prophylactic.  It  would  lead  us  too  far  to  discuss  all 
those  measures  that  might  have  to  be  employed  were  we  to  consider 
all  the  diiferent  factors  that  might  influence  this  perversion  or  predis- 
pose to  it.  The  measures  to  be  employed  will  frequently  depend  on 
the  nature  of  the  primary  disease,  and  will  consequently  vary  greatly. 
If,  for  instance,  h\^erchlorhydria  occurs  after  great  mental  exertion  or 
after  emotional  excitement,  it  will  be  our  task  and  our  duty  to  advise 
the  patient  to  avoid  such  excesses.  If  hyperchlorhydria  is  the  result 
of  an  ulcer  of  the  stomach  or  of  chlorosis,  treatment  will  have  to  be 
directed  against  these  two  diseases,  and,  at  the  same  time,  against 
hyperchlorhydria.  In  this  place  we  vnll  only  discuss  the  treatment  for 
hyperchlorhydria  itself.  The  first  postulate  is  a  careful  regulation  of 
the  diet. 

Ever}i;hing  that  is  capable  of  increasing  the  secretion  of  hydrochloric 
acid  should  be  carefully  avoided.  All  food  should  be  thoroughly  mas- 
ticated, so  that  it  cannot  irritate  the  stomach  mechanically.  Granular 
substances,  nuts,  fruit,  pips,  also  sharp  condiments,  pepper,  paprica, 
mustard,  vinegar,  radishes,  horse-radish,  strong  alcoholic  drinks,  salads, 
and  similar  articles  of  food  are  to  be  interdicted.  The  patient  should 
also  avoid  eating  or  drinking  articles  of  food  that  are  too  hot  or  too  cold. 
CoiFee  is  to  be  absolutely  interdicted.  For  breakfast  the  patient  should 
take  weak  tea  with  milk  or  milk  alone ;  cocoa,  too,  is  generally  well 
borne. 

The  most  rational  treatment  for  this  condition  appears  to  be  the 
administration  of  large  quantities  of  proteid,  as  hereby  the  excess  of 
hydrochloric  acid  is  combined ;  at  the  same  time  the  ingestion  of 
amylacea  should  be  reduced.  As  a  matter  of  fact,  cases  of  this  kind 
tolerate  a  diet  containing  much  albumin  very  well,  and  seem  to  thrive 
on  meat,  eggs,  and  fish,  whereas,  on  the  other  hand,  carbohydrates,  par- 
ticularly if  they  are  eaten  in  abundant  quantities,  are  apt  to  cause  dis- 
turbances. An  objection  has  been  formulated  to  this  method  of  feed- 
ing the  patients — namely,  that  albuminous  material  as  such  is  capable 
of  stimulating  the  secretion  of  gastric  juice  to  a  greater  extent  than 
carbohydrates.  This  statement,  however,  has  never  been  positively 
verified ;  on  the  contrary,  clinical  observation  seems  to  show  that 
albuminous  food  agrees  better  with  these  patients  than  carbohydrate 
food.  It  must  be  remembered,  of  course,  that  the  two  are  not  equiva- 
lent in  regard  to  their  caloric  value. 

The  power  of  combining  hydrochloric  acid  varies  in  diiferent  articles 
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of  food.  We  are  indebted  particularly  to  Fleischer  for  some  very  ex- 
haustive investigations  in  this  direction.  He  has  found,  for  insiknce, 
that  veal,  beef,  mutton,  raw  ham,  and  Leube-RosenthaFs  meat-solution 
are  capable  of  binding  twice  as  much  hydrochloric  acid  as  an  equiva- 
lent quantity  of  calves'  brains,  calves'  thymus,  liver  sausage,  and  similar 
articles  of  food*;  the  former  kinds  of  meat  are,  therefore,  to  be  pre- 
ferred in  cases  of  hyperchlorhydria.  It  is  improbable  that  those  articles 
of  food  that  bind  more  hydrochloric  acid  also  cause  a  greater  secre- 
tion of  hydrochloric  acid.  This  statement  has  been  repeatedly  made, 
but  it  is  rendered  improbable  by  the  fact  that  the  symptoms,  instead 
of  increasing  after  the  ingestion  of  these  articles,  in  reality  decrease. 
Clinical  observation,  at  all  events,  does  not  favor  this  view,  but  seems 
to  teach  us,  on  the  contrary,  that  those  articles  of  food  that  are  capable 
of  binding  large  quantities  of  hydroT3hloric  acid  are,  as  a  rule,  better 
borne  than  those  that  do  not  possess  this  property. 

Fleischer  designates  the  following  articles  of  food  as  particularly 
suitable  for  cases  of  hyperchlorhydria,  owing  to  their  property  of  bind- 
ing relatively  large  quantities  of  hydrochloric  acid  (in  addition  to  those 
already  enumerated)  :  boiled  ham,  pork,  and  other  articles  of  food,  Swiss 
cheese,  Roquefort,  pea-sausage,  pumpernickel,  and  gray  bread  ;  white 
bread  is  less  suitable.  He  also  recommends  milk  and  cocoa.  Patients 
with  hyperchlorhydria  should  not  be  allowed  to  drink  beer. 

Owing  to  the  fact  that  in  cases  of  hyperchlorhydria  free  hydro- 
chloric acid  appears  earlier  in  the  stomach-contents  than  in  normal 
cases,  and  that,  consequently,  the  period  of  amylolytic  digestion  is 
abbreviated  so  that  the  conversion  of  starch  into  sugar  can  be  carried 
only  to  a  certain  stage,  relatively  small  quantities  of  amylaceous  food 
should  be  given ;  it  should,  moreover,  be  finely  distributed,  and  always 
be  given  in  combination  with  abundant  quantities  of  albuminous  food, 
particularly  meat.  It  is  also  well  to  replace  starchy  foods  by  articles 
of  diet  that  have  been  in  part  dextrinized  (Zwieback,  toast,  Kindermehl, 
maltoleguminose,  baked  bread,  etc.).  Particularly  suitable  articles  of 
diet  are  the  different  flours  that  contain  much  proteid,  as  oatmeal, 
aleuronat  flour,  especially  when  these  are  administered  as  soups  or 
mushes. 

Whereas  carbohydrates  administered  in  the  form  of  undissolved 
amylacea  are  capable  of  causing  a  great  secretion  of  hydrochloric  acid, 
they  do  not  possess  this  property  if  they  are  administered  in  the  form 
of  sugars  in  solution.  Strauss^  has  performed  a  number  of  experi- 
ments in  this  direction  in  my  clinic,  and  has  shown  that  if  amylacea  are 
introduced  into  the  stomach  in  the  latter  form,  they  cause  only  a  slight 
secretion  of  hydrochloric  acid.  On  the  strength  of  these  investigations 
he  recommends  the  administration  of  sugar  solutions  to  such  patients. 
Strauss  repeatedly  gave  cases  of  hyperchlorhydria  from  200  to  300  c.c. 
of  20  per  cent,  dextrose  solutions  pro  die,  and  never  saw  any  disturb- 
ances from  this  method  of  feeding.  The  administration  of  sugar  ,is 
contraindicated  in  those  cases  in  which  there  is  motor  insufficiency. 

^  Zeitschr.  f.  klin.  Med.,  vol.  xxix. 
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Potatoes  should  be  given  only  in  small  quantities,  mashed  or  boiled 
in  bouillon.  All  vegetables  like  cabbage  and  turnips  or  salads  are  to 
be  forbidden.  Butter  and  cream  are  good,  provided  the  patient  does 
not  dislike  them. 

The  patient  may  be  allowed  to  drink  during  meals ;  as  a  matter  of 
fact,  drinking  large  quantities  of  fluid  helps  dilute  the  gastric  juice. 
The  so-called  acid  mineral  waters  are  particularly  suitable ;  for  instance, 
Apollinaris,  Seltzer,  Fachingen,  Biliner  Saucrbrunnen,  and  others.  It 
is  claimed  that  the  carbonic-acid  gas  that  is  dissolved  in  these  waters 
exercises  a  sedative  effect,  and  that  the  alkaline  carbonate  that  they 
contain  helps  neutralize  the  excess  of  hydrochloric  acid.  These  waters 
can  be  given  pure  or  with  wine  or  milk. 

[Strauss  and  Aldor  ^  advise  the  liberal  use  of  fats  of  various  kinds 
in  gastric  hyperacidity,  having  in  mind  the  necessity  of  the  economy 
for  a  large  number  of  calories  of  non-nitrogenous  substances,  which  are 
not  easily  obtained  from  carbohydrates  in  the  presence  of  the  excess  of 
hydrochloric  acid  in  the  gastric  juice.  This  view  has  been  corroborated 
by  the  experiments  of  Ewald,  Boas,  von  Noorden,  and  others.  Back- 
man  ^  recommends  fats,  especially  cream,  on  the  ground  that  they  lessen 
the  acidity,  do  not  disturb  the  motility,  and  are  usually  well  borne. 

In  practice  this  is  found  to  be  a  useful  addition  to  the  diet,  but 
occasionally  fats  cannot  be  given  successfully.  Sometimes  sugar  is 
well  tolerated,  and  in  many  cases  thoroughly  cooked  starchy  food, 
especially  when  partly  dextrinized,  may  be  allowed  in  the  early  part 
of  the  meal. 

Bialokur  ^  advises  that  in  hyperchlorhydria  the  diet,  as  far  as  possi- 
ble, should  be  composed  of  carbohydrates  to  the  exclusion  of  proteids, 
and  he  further  advises  that  no  sodium  or  chlorin  should  be  administered 
as  remedies. — Ed.] 

It  need  hardly  be  mentioned  that  all  food  should  be  properly  pre- 
pared ;  it  should  be  as  soft  as  possible,  and  no  strong  spices  or  condi- 
ments should  be  added. 

These  are  the  most  important  regulations  in  regard  to  the  diet.  All 
that  has  been  said,  however,  applies  only  to  cases  of  pure  hyperchlor- 
hydria ;  if  atony  or  ulcer  is  present  at  the  same  time,  the  rules  will  be 
different.  We  will  discuss  the  dietary  regulations  in  these  two  diseases 
when  discussing  them  in  a  separate  section,  and  refer  to  these  para- 
graphs for  detailed  information. 

In  conclusion  I  think  it  will  b^of  value  to  my  readers  to  inspect 
Fleischer's  tables  on  the  power  of  different  kinds  of  meat  and  other 
articles  of  diet  to  bind  hydrochloric  acid.  It  may  be  found  useful  to 
consult  these  tables  when  arranging  a  diet-list  for  patients  with  hyper- 
chlorhydria. One  hundred  gm.  of  pure  egg-albumin  bind  5  gm.  of 
pure,  20  gm.  of  25  per  cent.,  hydrochloric  acid,  and  40  gm.  of  dilute 
muriatic  acid  (12.5  per  cent.)  : 

'  Zeitschr.  f.  diat.  u.  physikal.  Therap.^  vol.  i.,  No.  2. 
'^ Zeiisehr.f.  Mm.  Med.,  vol.  xlix.,  p.  249. 
^  Gazeta  Lakarska,  No.  4. 
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Meats. 

Other  Articles  of  Food. 

100  grams. 

Pure 
HCl 

25  per  cent. 
HCl. 

Dilute    1 

muriatic ; 

acid,     j 

100  grams. 

Pure 
HCl 

25  per  cent. 
HCl. 

Dilute 

muriatic 

acid. 

Calves'  brains, 

Beer 

0.10 

0.40 

0.80 

boiled  .... 

0.65 

2.6 

5.2 

Milk  (an  av.  of 

Liver-sausage 

0.80 

3.2 

6.4 

difterent  kinds) 

0.36 

1.44 

2.80 

Calves'  thymus, 

White  bread  .    . 

0.30 

1.20 

2.40 

boiled  .... 

0.90 

3.6 

7.2 

Graham  bread    . 

0.30 

1.20 

2.48 

"  Mett  "  sausage 

1.00 

4.0 

8.0 

Black  bread 

Cervelat  savisage 

1.10 

4.4 

8.8 

(grav  bread)  . 

0.50 

2.00 

4.00 

Blood  sausage     . 

1.30 

5.2 

10.4 

Pumpernickel     . 

0.70 

2.80 

5.60 

Pork,  boiled    .    . 

1.60 

6.4 

12.8 

' '  Hand  ' '  cheese 

1.00 

4.00 

8.0.0 

Ham,  boiled    .    . 

1.80 

7.2 

14.4 

Promage  de  Brie 

1.30 

5.20 

10.40 

Ham,  raw    .    .    . 

1.90 

7.6 

15.2 

Edam  cheese  .    . 

1.40 

5.60 

11.20 

Mutton,  boiled  . 

1.90 

7.6 

15.2 

"Backstein  " 

1.70 

6.80 

13.60 

Beef,  boiled     .    . 

2,00 

8.0 

16.0 

cheese  .... 

Veal,  boiled    .    . 

2.20 

8.8 

17.6 

Pea  sausage     .    . 

1.70 

6.80 

13.60 

Leube-Eosenthal 

Roquefort    .    .    . 

2.10 

8.40 

16.80 

meat  solution 

2.20 

8.8 

17.6 

jSwiss  cheese    .    . 

2.60 

10.40 

20.80 

ICocoa  

4.10 

16.40 

32.80 

According  to  my  experience,  no  fixed  rules  can  be  given  in  regard  to 
the  frequency  with  which  the  patient  should  eat.  Bouveret  advises 
three  meals  a  day,  and  theoretically  he  is  probably  right,  for,  by  allow- 
ing such  long  intervals  to  elapse  betweeu  the  time  of  eating,  the  stomach 
is  allowed  to  rest.  As  the  organ  is  abnormally  irritable,  such  periods 
of  quiescence  are  of  value.  In  practice  this  regulation  can  probably 
be  recommended  in  those  cases  that  enjoy  a  good  appetite.  There  are, 
however,  a  great  many  patients  who  can  take  only  very  little  food  at 
each  meal,  so  that  they  have  the  desire  to  eat  at  frequent  intervals ;  as 
a  matter  of  fact,  many  of  these  patients  feel  better  if  they  take  a  small 
quantity  of  food  at  frequent  intervals. 

I  beheve  it  will  be  an  easy  matter  to  arrange  diet-lists  with  the  aid 
of  the  rules  that  we  have  formulated  and  some  of  the  tables  that  we 
have  rendered  in  the  first  part  of  this  work.  In  these  tables  the  amount 
of  proteid  and  carbohydrate  contained  in  the  different  articles  of  diet  is 
given.  At  the  same  time  I  think  it  advisable  to  insert  a  particular 
diet-list  here.  The  table  on  page  321  is  quoted  from  the  cook-book  of 
Bieclert  and  Langermann,  which  we  have  frequently  referred  to. 

However  important  the  regulation  of  the  diet  may  be  in  cases 
of  hyperchlorhydria,  this  alone  does  not  sufiice ;  in  many  cases  we 
are  forced  to  use  drugs,  and  among  the  remedies  employed  alkalis 
are  the  most  important ;  if  they  are  given  in  the  right  quantity  and  at 
the  right  time,  they  can  certainly  neutralize  the  acid  of  the  stomach. 
They  are  indicated  and  permissible  only  in  those  cases  where  there  is 
really  an  excess  of  acid.  Many  authorities  have  claimed  that  the  ad- 
ministration of  alkalis  ultimately  leads  to  an  increased  production  of 
hydrochloric  acid ;  this,  however,  is  directly  contradicted  by  practical 
experience.  They  undoubtedly  act  as  irritants,  and  consequently  cause 
a  secretion  of  acid  if  they  are  introduced  into  the  stomach  when  it  is 
empty  and  contains  no  acid.     No  one  will  deny  this,  but  to  give  these 
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Diet-list  for  Patients  with  Gastric  Hyperacidity. 


Grama 

Grams 

Grams 

Calories. 

albumin. 

fat. 

carbohydrate. 

A.  In  the  morninc;,  between  7  and  8  o'clock, 

500  c.c.  of  milk,  40  gm.  of  toast,  con- 

tain  

20.3 

18.4 

55.8 

483 

B.  In  the  morning,  at  10  o'clock,  70  gm. 

of  broiled  veal  (or  100  gm.   of  stewed 

veal  without  tlie  skin,  prepared  as  white 

ragout),  or  beefsteak,  or  fowl,  30  gm. 

of  toast,  1  egg,  2  Zwieback  (20  gm. ), 

* 

^  of  a  liter  of  wine,  contain      .... 

32.3 

12.0 

86.9 

395 

C.  Twelve  o'clock  at  noon  : 

(a)  French  soup  with  yolk  of  egg,  con- 

tain.     •       .                

4.0 

9.2 

7.7 

134 

(6)  140  gm.   of  broiled  or  boiled  fowl, 

roast  meat,  goulasch  or  hache,  200  gm. 

of  raw  meat,  as  beefsteak,  or  140  gm. 

of  finely  chopped  boiled  beef  or  fish, 

contain   

42.8 

10.4 

.  .    . 

272 

(c)  Asparagus  with  cream  gravy  (a  few 

heads  of  asparagus  and  half  a  spoonful 

2.2 

1.2 

16.4 

87 

{d)  Omelet  souflig 

12.1 

18.3 

9.6 

259 

(e)  One  small  cup  of  black  coffee  ^  .    .    - 

D.  In  the  afternoon,  at  4  o'clock,  250  gm. 

of  milk-cocoa,  3  Zwieback 

13.5 

15.8 

44.6 

385 

E.  In  the  evening,  at  7  o'clock  : 

(a)  70  gm.  of  cold  meat  with  100  gm.  of 

meat-jelly,  20  gm.  of  toast 

24.2 

5.4 

15.4 

212 

(6)  20  gm.  of  Swiss  or  Dutch  cheese  .    . 

5.4 

6.1 

0.5 

81 

Total 

156.8 

96.8 

136.9 

2308 

Variations. 


Grams 
albumin. 

Grams 
fat. 

Grams 
carbohydrate. 

Calories. 

A.  In  the  morning,  between  7  and  8  o'clock, 

instead  of  the  above  diet,  250  gm.  of 
milk-cocoa,  2  eggs,  3  Zwieback    .    .    . 

B.  In  the  morning,  at  10  o'clock,  instead 

of    the  above   diet,    70   gm.    of  ham, 
tongue,  or  corned  beef,  1  egg,  30  gm. 
of  toast 

25.5 

25.4 

22.3 
18.3 

23.1 

25.8 

12.7 

20.6 
20.1 

5.4 

44.6 
23.1 

32.3 

37.7 

15.4 

527 
317 

C.  In  the  forenoon,  at  10  o'clock,  instead 

of  the  above  diet,  bouillon,  scrambled 
eggs  made  from  three  eggs,  40  gm.  of 
toast 

D.  In  the  afternoon,  at  4  o'clock,  instead 

of   the  above  diet,  250  gm.   of  milk- 
cocoa,  1  egg,  2  Zwieback 

E.  In  the  evening,  at  7  o'clock,  instead  of 

the  above   diet,    100   gm.    of   raw   or 
scraped  meat,  as  beefsteak,  20  gm.  of 
toast 

415 

416 

208 

^  I  think  it  advisable  to  omit  black  coffee. 
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remedies  at  this  time  is  altogether  useless.  If  no  acid  is  present,  it 
is  unnecessary  to  give  a  neutralizing  drug ;  in  other  words,  the  admin- 
istration of  alkalis  in  hyperchlorhydria  when  the  stomach  is  empty  is  a 
direct  error.  If  given  in  this  disease,  they  should  always  be  adminis- 
tered at  the  height  of  digestion.  It  is  necessary  to  determine,  by  a 
series  of  tests,  how  much  alkali  is  needed  in  each  individual  case.  I 
have  been  in  the  habit  of  giving  equal  parts  of  bicarbonate  of  soda  and 
burnt  magnesia  with  sugar  of  milk ;  the  dose  I  give  varies  from  a 
quantity  about  as  large  as  a  pea  to  half  or  even  a  whole  teaspoonful 
after  eating.  Some  authors  do  not  like  to  give  bicarbonate  of  soda, 
because  the  administration  of  this  drug  causes  the  development  of  an 
abundant  quantity  of  carbonic-acid  gas.  In  cases  of  hyperchlorhydria 
in  which  atony  is  also  present  I  concede  that  this  objection  is  valid ;  I 
do  not  believe,  however,  that  it  applies  to  cases  of  simple  hyjDcrchlor- 
hydria.  Another  objection  that  has  been  formulated  is  that  the  sodium 
chlorid  that  is  formed  in  the  stomach  from  sodium  bicarbonate  increases 
the  secretion  of  gastric  juice,  but  I  do  not  think  that  this  objection  is 
valid,  because  the  amount  of  sodium  chlorid  formed  is  very  small. 
Jaworski  recommends  biborate  of  soda.  If  it  is  desired  to  give  nar- 
cotic remedies  together  with  antacids,  0.05  of  codein  may  be  added  to  a 
capsule  containing  30  gm.  of  some  antacid  drug. 

Other  narcotic  drugs  are  indicated  only  in  cases  of  severe  cardialgia» 
I  think  the  best  of  these  remedies  are  the  preparations  of  belladonna 
(extract  of  belladonna,  0.03  in  each  dose,  possibly  together  with  0.0005 
to  0.001  of  atropin).  According  to  Penzoldt  and  others,  these  drugs 
aid  in  reducing  the  secretion  of  gastric  juice.  I  hardly  believe,  how- 
ever, that  they  should  be  applied  for  thfe  purpose  alone,  for,  as  a  rule, 
we  administer  narcotics  only  if  pain  is  present ;  we  rarely  give  them 
as  prophylactics.  At  the  time  of  the  attack  of  pain,  excessive  secretion 
has  already  occurred,  consequently  the  administration  of  these  drugs 
for  the  purpose  of  checking  secretion  would  be  altogether  irrational. 
Morphin  should  be  given  only  in  cases  of  extreme  urgency. 

In  view  of  the  fact  that  an  abundant  quantity  of  alkaline  saliva  is 
secreted  during  the  mastication  of  the  food,  Bergmann  ^  advises  his 
patients  with  hyperchlorhydria  to  perform  chewing  movements  during 
the  whole  period  of  digestion.  He  claims  that  the  saliva  secreted  by 
this  act  binds  the  excessive  acid  of  the  stomach-contents,  and  reports 
excellent  results  in  all  cases  of  acid  dyspepsia  that  were  treated  in  this 
manner.  Bergmann  has  prepared  special  chewing  tablets  for  this  pur- 
pose, to  which  he  adds  as  adjuvants  ginger-root  or  calamus-root  for  the 
purpose  of  stimulating  the  secretion  of  saliva,  or  burnt  magnesia  and 
ammoniomagnesian  phosphate  in  equal  proportions,  in  order  to  in- 
crease the  alkalinity  of  the  saliva.  Theoretically,  these  chewing  tablets 
may  be  rational ;  in  reality  the  neutralizing  action  of  the  saliva  is  so 
insignificant  as  hardly  to  be  worthy  of  consideration  ;  the  alkalinity  of 
the  saliva  is  much  too  slight  to  do  any  good  in  this  respect. 

Among  the  mineral  waters  the  following  are  very  popular  :  Carls- 

^  Berlin,  klin.   Wochensehr.,  1895,  No.  6. 
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bad,  Vichy,  Neuenalir,  and  others.  According  to  Jaworski,'  the  pro- 
lono'cd  use  of  Carlsbad  water  decrctises  the  secretion  of  gastric  juice. 
Spitzer-  also  observed  a  reduction  of  superacid  vahies  to  normal  values 
for  hydrochloric  acid  in  the  gastric  juice  after  the  prolonged  adminis- 
tration of  Carlsbad  waters.  The  reports  on  the  influence  of  saline 
waters  on  hyperchlorhydria  are  not  uniform ;  some  authors  claim  that 
sodium  chlorid  causes  a  reduction  in  the  secretion  of  hydrochloric  acid ; 
others  that  it  causes  an  increase. 

The  laxative  action  of  the  above-mentioned  mineral  waters  is  also 
of  value  in  many  of  these  cases,  as  there  is  frequently  a  tendency  to 
constipation ;  at  all  events,  jjractical  experience  teaches  us  that  these 
waters  are  useful  and  assist  in  the  cure  of  these  cases.  The  exact 
manner  in  which  they  act  is  not  altogether  understood.  The  only  con- 
ditions that  contraindicate  their  administration  are  severe  degrees  of 
atony  or  ectasy. 

In  obstinate  cases  silver  nitrate  has  been  recommended.  It  is 
claimed  that  this  drug  can  reduce  the  gastric  secretion  and  the  hyper- 
sensitiveness  of  the  mucous  membrane  of  the  stomach.  The  silver  salt 
can  either  be  administered  internally  or  it  can  be  given  as  a  stomach 
douche.  If  the  stomach  is  irrigated  in  this  way,  the  concentration  of 
the  solution  should  not  be  more  than  1  :  1000.  After  the  administra- 
tion of  a  silver  nitrate  douche  the  stomach  should  be  thoroughly  washed 
with  plain  water. 

Lavage  of  the  stomach  is  usually  unnecessary  in  cases  of  uncompli- 
cated hyperchlorhydria  ;  if  atony  exists  at  the  same  time,  lavage  is 
urgently  called  for.  Occasionally  this  procedure  is  necessary  in  cases 
of  simple  hyperchlorhydria  that  are  complicated  with  violent  spasmodic 
attacks  of  pain.  Even  here,  of  course,  the  value  of  this  treatment  is 
only  transitory,  and,  as  a  rule,  we  can  get  along  very  well  without 
lavage,  as  the  other  methods  mentioned  above  will  usually  suffice. 

Electric  treatment  has  also  been  recommended  in  the  treatment  of 
hyperchlorh}'dria.  Whether  any  one  has  ever  succeeded  in  permanently 
influencing  the  secretion  of  gastric  juice  by  this  treatment  is  exceedingly 
doubtful.  The  object  of  electric  treatment  in  this  case  would,  of  course, 
be  to  reduce  the  secretion  of  gastric  juice.  If  there  is  violent  pain, 
internal  galvanization  can  hardly  be  carried  out ;  even  the  percutaneous 
method  of  applying  electricity  will  rarely  be  employed,  as  the  necessary 
apparatus  is  generally  not  at  hand  when  the  attack  of  pain  begins.  For 
all  these  reasons,  this  method  of  treatment  need  hardly  be  considered  in 
practice. 

The  constipation  that  frequently  exists  can  usually  be  treated  with 
the  above-named  mineral  waters,  or  possibly  with  injections  or  by  mas- 
sage of  the  abdomen.  We  need  hardly  mention  that  a  great  many 
other  modifications  of  these  different  forms  of  treatment  exist,  and  that 
many  other  methods  have  been  devised  for  treating  h}^erchlorhydria. 
Much  will  depend  on  the  cause  of  the  hyperchlorhydria  and  the  general 

^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxvii.;    Wien.  med.  Presse,  1888. 
2  Therapeut.  Monatsk.,  April,  1894. 
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health  of  the  patient.  All  we  wished  to  delineate  in  this  section  were 
those  methods  of  treatment  that  are  of  value  in  the  treatment  of  hyper- 
chlorhydria  itself. 

[It  has  been  thought  by  Simon  that  the  overacidity  of  gastric  juice 
can  be  materially  reduced  by  the  employment  of  sweat-baths.  His  con- 
clusions have  been  opposed  by  the  investigations  of  Edel/  but  in  reply 
to  the  latter  Simon  ^  reiterates  his  statement,  and  claims  that  the  effect 
is  seen  only  in  cases  of  superacidity,  and  that  the  baths  have  no  effect 
on  diminished  or  normal  acidity.  He  also  holds  that  the  chlorids  in 
general  are  reduced  by  means  of  free  perspiration.  Apparently  there  is 
some  ground  for  the  contention  that  vapor-baths  lower  high  acidity  of 
the  gastric  juice,  but  there  seems  to  be  some  question  as  to  whether  the 
effect  is  long  continued,  and  also  as  to  the  decrease  in  the  chlorids  of 
the  body. — Ed.] 

2.  EXCESSIVE  FLOW  OF  GASTRIC  JUICE,  GASTROSUCCORRHEA,  CON- 
TINUOUS SECRETION  OF  GASTRIC  JUICE,  HYPERSECRETION  OR 
PARASECRETION. 

Introduction. — Hypersecretion,  parasecretion,  excessive  flow  of 
gastric  juice  (Reichmann),  continuous  secretion  of  gastric  juice  (Riegel), 
is  not  a  disease  sui  generis,  but  merely  a  perversion  of  function.  In 
this  condition  the  mucous  lining  of  the  stomach  secretes  large  quantities 
of  gastric  juice,  even  wheli  the  stomach  is  empty  and  when  there  is 
no  irritation  of  the  mucosa  from  ingesta ;  consequently  gastric  juice  in 
abundant  quantities  will  be  found  in  the  stomach  even  after  the  stomach 
has  been  at  rest  and  no  digestive  irritation  has  occurred.  We  will  refer 
below  to  the  different  factors  that  can  produce  this  condition,  and  we 
will  see  how  this  abnormal  secretion  of  gastric  juice  is  produced : 
whether  it  is  caused  by  nervous  influence,  by  mechanical,  chemical,  or 
other  irritants,  or  whether,  as  some  authors  claim,  this  continuous  secre- 
tion of  gastric  juice  is  merely  one  of  the  features  of  gastrectasy.  All 
authors  seem  to  agree  that  this  is  a  peculiar  and  a  distinctly  character- 
ized perversion  of  function.  Whosoever  has  seen  a  single  typical  case 
of  this  kind  cannot  deny  that  the  disease-picture  has  certain  charac- 
teristic traits.  The  general  symptom-complex,  it  is  true,  may  vary  in 
many  respects,  just  as  in  hyperchlorhydria.  As  in  the  latter  condition, 
we  find  mild  and  severe  forms  of  hypersecretion ;  in  the  milder  cases 
the  symptoms  produced  by  gastrosuccorrhea  are  so  insignificant  that 
they  may  easily  be  overlooked ;  in  the  more  severe  cases  the  symptom- 
complex  is  so  well  characterized  that  a  probable  diagnosis  of  the  con- 
dition can  usually  be  made  at  once. 

Reichmann  deserves  the  credit  for  having  first  called  attention  to 
certain  peculiarities  of  this  condition  and  of  the  symptom-complex  that 
it  produces,  and  of  having  reported  a  case  of  this  disease  for  the  first 
time.  I  think  it  will  be  of  interest  to  my  readers  if  I  briefly  review 
Heichmann's  observations  in  this  case. 

^  Zeitschr.f.  klin.  Med.,  vol.  xlii.,  Nos.  1,  2.  ^  2j^^_^  ^q\   xlii.,  Nos.  3,  4. 


INTRODUCTION.  325 

The  case  was  reported  by  Reichmann  in  1882.  The  patient  was  a 
man  of  twenty-seven  years  who  had  been  a  sntf'ei'er  from  stomach- 
trouble  for  six  years  previous  to  the  time  when  lie  began  treatment  with 
Reichmann.  The  patient  claimed  that  his  trouble  originated  from 
drinking  large  quantities  of  cold  well-water.  The  first  symptoms  that 
he  complained  of  were  })ermanent  pain  in  the  pit  of  the  stomach  and 
vomiting  after  nearly  every  meal.  This  condition  persisted  for  two  years, 
and  then  the  vomiting  stopped,  but  the  pain  remained.  The  appetite 
was  always  good — if  anything,  increased.  When  the  patient  came  to 
Reichmann  the  pain  was  his  chief  complaint.  The  character  of  the 
pain  was  spasmodic ;  the  attacks  began  toward  evening,  lasted  all 
night,  and  were  most  intense  toward  morning ;  at  the  same  time  there 
were  heartburn  and  a  great  deal  of  thirst.  No  dilatation  of  the  stom- 
ach could  be  determined. 

The  stomach  was  pumped  out  in  the  morning  before  any  food  was 
introduced,  and  about  a  liter  of  a  dirty  grass-green  fluid  was  aspirated, 
containing  undigested  morsels  of  white  bread  and  barley.  This  fluid 
gave  distinct  hydrochloric  acid  reactions.  Its  acidity  ^¥as  from  2  to  3 
pro  mille.  The  patient  always  felt  better,  the  heartburn  and  the  pain 
disappeared,  as  soon  as  the  stomach  was  emptied. 

In  order  to  determine  the  origin  of  this  fluid  that  was  found  in  the 
morning  when  the  stomach  should  have  been  empty  the  stomach  was 
first  carefully  washed  out  in  the  evening,  and  the  patient  instructed  to 
eat  nothing  and  to  drink  nothing  until  the  next  morning  ;  notwithstand- 
ing this  a  considerable  quantity  of  fluid  was  found  in  the  stomach  the 
next  morning  in  four  distinct  examinations.  The  stomach-contents  con- 
sisted of  an  acid,  almost  transparent,  fluid,  of  an  average  acidity  of  2.5 
pro  mille.  There  were  usually  from  180  to  300  c.c.  present.  The  fluid 
turned  tropadlin  brown  and  methyl-violet  blue.  Fibrin  was  peptonized 
by  it  within  a  short  time. 

Reichmann  decided  that  the  primary  cause  of  all  the  disturbances  ob- 
served in  this  case  was  a  morbid  increase  in  the  secretion  of  gastric  juice. 

This  attracted  comparatively  little  attention  at  the  time.  Two  years 
later  Reichmann  reported  another  analogous  case. 

In  the  follomng  year — 1885 — Sahli  and  Schiitz  reported  other  cases. 
Sahli's  case  is  particularly  important  because  it  constitutes  the  first 
observation  of  the  intermittent  form  of  this  perversion.  I  also  reported 
two  typical  cases  of  continuous  secretion  of  gastric  juice  in  the  same  year. 
In  the  first  case  I  was  able  to  aspirate  some  500  c.c.  of  fluid  at  one 
time,  and  420  c.c.  at  another,  after  the  patient's  stomach  had  been  thor- 
oughly cleansed  the  evening  before  and  no  food  had  been  administered 
for  twelve  hours.  In  the  second  case  the  amount  of  secretion  pumped 
out  fluctuated  between  70  and  100  c.c,  even  when  the  stomach  should 
have  been  empty  and  after  a  prolonged  period  of  fasting. 

Jaworski,  Gluzinski,  von  der  Yeldeu,  Sticker,  and  others  reported 
a  number  of  interesting  and  very  creditable  observations  at  this  time 
and  shortly  thereafter.  In  1887  Honigmann  was  able  to  report  32 
cases  from  my  clinic  alone,  and  Reichmann  could  report  16  cases  that 


326  HYPERSECRETION. 

he  observed  himself.  Since  that  time  the  reports  on  cases  of  this  char- 
acter have  accumulated  to  such  an  extent  that  it  is  impossible  to  enume- 
rate all  the  communications. 

A  few  words  in  regard  to  the  best  name  to  give  this  perversion  of 
function.  Many  authors  nowadays  still  adhere  to  the  original  term, 
hypersecretion.  It  appears  to  me,  however,  that  the  true  nature  of  the 
perversion  is  not  expressed  as  precisely  as  it  should  be  by  this  term : 
it  seems  to  me  that  it  is  not  sufficiently  distinguished  from  hyperchlor- 
hydria.  The  term  that  Reichmann  proposed  later  on — flow  of  gastric 
juice,  gastrosuccorrhea — seems  to  me  more  appropriate.  I  have  pro- 
posed the  term  "  continuous  secretion  of  gastric  juice  "  for  the  chronic 
forms  of  this  disease,  and  intended  to  express  by  this  term  that  this 
affection  consists  in  a  continuous  secretion  of  gastric  juice  even  though 
no  food  is  introduced,  and  that  in  this  respect  it  is  different  from  hyper- 
chlorhydria.  This  designation,  it  is  true,  applies  only  to  the  chronic 
forms  of  the  disease,  not  to  the  intermittent  forms,  which  we  will  pres- 
ently discuss.  Devic  and  Bouveret  have  proposed  calling  the  disease 
Reichmann's  disease.  "While  I  wish  to  express  my  full  appreciation  of 
the  services  of  Reichmann  in  the  discovery  of  this  condition,  I  cannot 
refrain  from  remarking  that  the  disease  we  are  discussing  is  really  no 
independent  clinical  entity,  but  merely  a  perversion  of  function  that 
may  either  exist  more  or  less  independently  or  may  be  the  result  of 
other  diseases. 

Excessive  secretion  of  gastric  juice  is  seen  in  two  forms — either  as 
a  transitory  condition  or  as  a  persistent  perversion.  The  former  con- 
dition is  called  the  intermittent,  the  latter  the  chronic,  form.  The 
intermittent  form  is  frequently  of  nervous  origin,  but  it  can  apparently 
also  originate  from  other  causes. 

Many  authors  nowadays  are  inclined  to  consider  the  chronic  form  of 
excessive  gastric  secretion  as  a  secretory  neurosis.  I  have  never  been 
able  to  indorse  this  view.  While  I  cannot  deny  that  the  disease  may 
originate  from  some  nervous  trouble,  it  certainly  can  be  caused  by  other 
factors.  The  continuous  secretion  of  gastric  juice  is  really  due  to  a 
condition  of  permanent  irritation  of  the  mucous  lining  of  the  stomach, 
and  is  analogous  in  this  respect  to  similar  conditions  that  we  see  in 
other  secretory  organs.  We  know  that  certain  nervous  disorders  lead 
to  an  increased  and  continuous  secretion  of  tears,  but  we  also  know 
this  excessive  secretion  of  tears  may  occur  secondarily  as  a  result  of 
numerous  other  diseases,  particularly  of  inflammatory  aflections  of  the 
eyes.  It  appears  to  me  that  we  have  the  same  condition  of  affairs  in 
the  continuous  secretion  of  gastric  juice ;  the  perversion  may  be  a  neu- 
rosis in  many  cases ;  however,  it  is  undoubtedly  in  others  the  eifect  of 
some  continuous  irritation  of  the  gastric  mucosa,  and  in  still  other  cases  it 
is  the  result  or  a  concomitant  feature  of  a  variety  of  diseases  of  the 
stomach.  Jaworski  and  Gluzinski  have  selected  still  another  term  for 
this  disease — namely,  acid  catarrh  of  the  stomach.  In  a  number  of 
cases  this  designation  seems  to  be  happily  chosen  and  correct ;  in  others, 
again,  it  is  hardly  a  suitable  term. 
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In  concluding  these  introductory  remarks,  I  must  call  attention  to 
the  fact  that  Keichmann  himself  has  emphasized  that  in  this  continuous 
secretion  of  gastric  juice  disturbances  of  the  motor  power  of  the  stomach 
may  also  play  a  certain  role.  I  mention  this  because  many  recent 
authors  are  inclined  to  attach  the  chief  importance  to  this  fact  and  to 
attribute  the  perversion  primarily  to  motor  disturbances. 

(a)  The  Intermittent  Form  of  Hypersecretion  ;  Inter- 
mittent Secretion  of  Gastric  Juice. — General  Disease=picture 
and  Symptomatology. — The  name  intermittent  hypersecretion,  which 
has  been  given  to  this  form  of  the  perversion  we  are  discussing,  desig- 
nates that  it  is  a  secretory  disturbance  that  occurs  periodically.  The 
symptoms  appear  in  attacks  that  recur  at  irregular  intervals.  For  this 
reason  I  believe  that  the  term  intermittent  is  better  chosen  than  the 
other  term  that  is  sometimes  used — namely,  periodic. 

Very  little  has  so  far  been  written  on  this  intermittent  form.  This 
is  probably  due  to  the  fact  that  the  single  attacks  are  of  such  short  dura- 
tion. Even  though  an  attack  may  be  accompanied  by  violent  dyspeptic 
symptoms,  it  rarely  lasts  longer  than  one  or  a  very  few  days.  After 
the  attack  is  over  the  patients  recover  completely  and  manifest  no  fur- 
ther symptoms. 

For  this  reason  the  physician  is  frequently  not  even  able  to  examine 
the  vomit,  and  will  very  rarely  have  an  opportunity  of  passing  the 
stomach-tube  in  cases  of  this  character.  A  careful  observer,  of  course, 
will  be  struck  by  the  fact  that  the  patient  vomits  abundant  quantities 
of  an  acid  fluid  periodically,  and  that  this  acid  vomiting  occurs 
even  if  the  subject  has  eaten  nothing  for  some  time  or  has  taken  only  a 
little  water.  At  the  same  time  it  is  impossible  to  determine  whether 
the  case  is  really  one  of  intermittent  gastrosuccorrhea  unless  the  vomit 
can  be  examined  by  the  physician  himself;  consequently  the  diagnosis 
acute  dyspepsia  or  acute  gastric  catarrh,  or  if  emotional  disturbances 
precede  the  attack  the  diagnosis  of  nervous  dyspepsia,  is  frequently 
made.  Many  patients  state  that  they  have  frequently  suffered  attacks 
of  this  kind,  and  that  the  attacks  seem  to  occur  particularly  after  certain 
abuses — for  instance,  the  excessive  use  of  tobacco,  after  drinking  very 
heavy  wines,  after  emotional  disturbances,  etc.  Many  patients,  more- 
over, do  not  call  in  a  physician  unless  the  attacks  are  exceptionally 
severe  or  are  more  protracted  than  usual. 

The  attacks  themselves  are  characterized  by  the  appearance  of  more 
or  less  severe  pain  in  the  region  of  the  stomach,  usually  spasmodic  in 
character.  Vomiting  occurs  several  times.  The  patients  frequently 
remark  that  in  the  beginning  particles  of  food  are  still  found  in  the 
vomit,  but  that  later  on  nothing  is  raised  but  a  yellowish-green  and 
acid  fluid.  Frequently  considerable  quantities  of  the  latter  are 
vomited. 

An  attack  of  this  kind  may  last  for  several  hours,  for  a  day,  or  even 
for  several  days.  As  soon  as  the  attack  itself  is  over  the  patient  feels 
perfectly  well.  Most  of  the  sufferers  from  this  disease  enjoy  a  good 
appetite  in  the  intervals  between  the  attacks,  and  their  general  health  is 
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excellent ;  suddenly,  after  a  short  time — a  few  weeks  or  a  few  months 
— another  attack  occurs. 

There  are  a  number  of  cases  in  which  the  patients  do  not  feel  so 
well  in  the  intervals  between  the  attacks.  Violent  attacks  of  pain  and 
profuse  vomiting  do  not  occur  during  these  intervals,  but  the  patients 
complain  of  a  feeling  of  pressure  in  the  region  of  the  stomach,  of  gen- 
eral malaise,  or  of  acid  eructations  after  eating,  particularly  after  the 
large  midday  meal.  If  cases  of  this  character  are  careAilly  examined, 
it  will  frequently  be  found  that  the  stomach  does  not  perform  its  normal 
function,  even  in  the  intervals  between  the  attacks.  If  the  stomach  is 
washed  out  at  the  height  of  digestion  and  the  gastric  contents  analyzed, 
varying  degrees  of  hyperchlorhydria  will  be  found ;  at  the  time  of  the 
attack  this  hyperchlorhydria  becomes  excessive  and  constitutes  a  real 
gastrosuccorrhea.  The  same  is  found  at  the  height  of  the  attacks.  The 
material  that  is  vomited  at  the  beginning  of  the  attack  contains  morsels 
of  food  and  much  free  hydrochloric  acid.  The  values  for  hydrochloric 
acid  in  the  material  that  is  vomited  later,  and  which  does  not  contain 
morsels  of  food,  are  usually  smaller.  There  are  also  a  number  of  transi- 
tional stages  between  the  intermittent  form  of  gastrosuccorrhea  and  the 
chronic  form,  or  the  reverse  may  be  the  case — that  is,  the  chronic  con- 
tinuous secretion  of  gastric  juice  associated  with  hyperchlorhydria  may 
gradually  improve  or  even  disappear.  From  time  to  time,  however, 
when  the  stomach  is  very  much  irritated,  a  transitory  increase  in  the 
secretion  of  gastric  juice  may  be  observed,  even  without  any  stimula- 
tion by  ingesta.  In  these  cases  hyperchlorhydria  usually  persists  after 
the  gastrosuccorrhea  has  disappeared. 

We  will  now  enter  into  a  careful  discussion  of  the  different  symp- 
toms of  this  condition.  The  disease-picture  will  naturally  be  different  if 
the  patients  are  examined  during  the  intervals  between  the  attacks,  than 
if  they  are  examined  during  an  attack.  Patients  who  are  sufferers  from 
the  intermittent  form  of  gastrosuccorrhea  usually  feel  well  in  the  periods 
between  the  paroxysms ;  their  general  appearance  is  good  and  they  en- 
joy a  good  appetite ;  in  fact,  nothing  points  to  the  existence  of  any 
perversion  of  gastric  function.  If  the  stomach  is  washed  out  during 
these  periods  of  quiescence  and  after  prolonged  fasting,  it  will  be  found 
that  the  organ  is  completely  empty. 

If  the  stomach  is  pumped  out  at  the  height  of  digestion,  it  will  also 
be  found  that  the  gastric  juice  is  normal.  There  are,  however,  a  num- 
ber of  cases  that  complain  of  mild  dyspeptic  disturbances  in  the  interim 
between  the  attacks  ;  cases  of  this  kind  are  quite  frequently  seen  ;  we 
have  already  mentioned  them  above.  These  persons  complain  of  a  feel- 
ing of  slight  oppression  in  the  region  of  the  stomach,  a  mild  degree  of 
discomfort,  and  suffer  from  sour  eructations  after  eating.  If  the  stom- 
ach-contents is  aspirated  at  this  time  and  analyzed,  it  will  be  found 
that  a  more  or  less  pronounced  degree  of  hyperchlorhydria,  exists ;  in 
fact,  a  considerable  degree  of  hyperchlorhydria  may  be  found,  and  at 
the  same  time  the  patient  be  free  from  all  subjective  symptoms.  Cases 
of  this  kind  usually  enjoy  a  very  good  appetite. 


SYMPTOMA  TOLOG  Y.  329 

If  the  patients  are  examined  during  the  attacks,  the  picture  is 
altogether  diliereut.  The  attuck.s  usually  begin  suddenly  and  unex- 
pectedly :  the  patients  awake  in  the  middle  of  the  night,  most  frequently 
toward  morning — the  attacks  rarely  begin  during  the  day  ;  the  region 
of  the  stomach  is  very  painful,  there  is  a  severe  degree  of  heartburn 
and  of  acid  belching ;  the  pain  rapidly  increases  in  severity,  and  ulti- 
mately becomes  spasmodic ;  then  vomiting  occurs,  and  very  acid  masses 
are  mised.  The  first  portions  vomited  usually  contain  particles  of  food  ; 
after  a  short  period  of  rest  vomiting  recurs.  This  second  vomit  is 
usually  yellowish  or  yellowish-green,  and  contains  no  particles  of  food 
whatever.  If  this  fluid  is  carefully  analyzed,  it  Avill  be  found  to  consist 
of  gastric  juice ;  it  contains  free  hydrochloric  acid  in  moderate  quantity 
and  possesses  good  peptic  powers.  ^Microscopic  examination  reveals 
the  presence  of  isolated  desquamated  epithelia  and  of  cell-nuclei.  Oc- 
casionally a  little  mucus  is  found  in  this  fluid,  but  usually  in  very  small 
quantities ;  in  fact,  the  amount  of  mucus  is,  as  a  rule,  no  greater  than 
that  which  can  be  pumped  out  of  a  normal  stomach  when  it  contains 
no  food.  At  times  the  gastric  secretion  will  be  found  to  be  yellowish- 
green,  from  the  admixture  of  a  small  quantity  of  bile  constituents.  The 
acidity  of  the  gastric  juice  is,  as  a  rule,  moderately  high — 30  to  50 ; 
only  the  material  that  is  vomited  in  the  beginning — namely,  that  vomit 
which  still  contains  particles  of  food — is  hyperacid.  The  amount  of 
vomit  may  vary  greatly  and  may  amount  to  several  hundred  cubic  cen- 
timeters. Occasionally,  though  rarely,  the  vomit  contains  a  little  blood. 
Even  if  this  is  seen  we  are,  of  course,  not  justified  in  concluding  that 
an  ulcer  must  be  present. 

During  the  attacks  the  appetite  is  completely  lost ;  the  thirst,  on 
the  other  hand,  is  much  increased.  Drinking  some  water  usually  re- 
lieves the  patient  a  little ;  this  relief,  however,  is  only  temporary,  for 
the  symptoms  soon  begin  to  exacerbate  again,  and  after  a  short  time  the 
patient  vomits.  '  The  patients  themselves  sometimes  notice  how  large 
the  quantity  of  vomited  fluid  is,  and  state  that  it  is  disproportionate  to 
the  amount  of  fluid  previously  swallowed. 

There  are  great  variations  in  the  intensity  and  the  duration  of  these 
attacks.  In  certain  cases  the  pain  is  very  slight  and  moderate  ;  in  other 
cases  the  pain  may  be  very  severe.  The  patients  complam  bitterly  and 
moan ;  they  throw  themselves  about  on  the  bed ;  they  grow  pale,  and 
their  features  show  that  they  are  suflering  violent  distress.  After  each 
attack  of  vomiting  the  patients  feel  relieved  for  a  little  time ;  pain, 
however,  soon  recurs  and  increases  in  severity  until  vomiting  occurs 
again  and  a  large  amount  of  acid  fluid  is  raised. 

The  pulse  is  usually  accelerated  and  small  during  the  attack ;  the 
skin  is  moist,  and  the  face  frequently  covered  with  cold  perspiration. 
The  urine  that  is  voided  in  the  beginning  of  the  attack  is  very  scanty, 
dark,  of  a  high  specific  gravity,  and  usually  of  an  alkaline  reaction. 

An  attack  of  this  kind  sometimes  terminates  suddenly.  The  patients 
claim  to  feel  distinctly  how  the  spasm  of  the  stomach  relaxes.  In  other 
cases  again  the  pain  and  the  spasm  stop  slowly  and  gradually. 
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After  the  attack  the  patients  feel  weak ;  they  soon,  however,  relapse 
into  sleep,  and  when  they  wake  up,  they  often  feel  perfectly  comfortable. 

We  have  already  stated  that  the  appetite  is  altogether  lost  when  the 
attack  begins ;  the  day  after  the  attack,  however,  the  appetite  may  be 
completely  normal  or  even  increased. 

Occasionally  the  duration  and  the  intensity  of  an  attack  may  vary 
in  individual  cases  :  sometimes  an  attack  will  be  very  short ;  in  other 
cases  it  will  continue  through  several  days.  The  general  health  of  the 
patient  mil  be  afPected  in  different  ways  :  in  some  instances  it  will 
hardly  be  disturbed ;  in  other  cases  it  will  be  disturbed  to  a  great 
degree. 

In  many  cases  of  this  character  headache  is  an  important  symptom 
in  addition  to  the  gastric  symptoms.  This  was  the  case,  for  instance, 
in  those  cases  that  were  suffering  from  the  symptom-complex  that  Ross- 
bach  grouped  under  the  name  of  nervous  gastrox}Tisis.  It  appears  to 
me  that  we  are  hardly  justified  in  classifpng  these  cases  separately 
simply  because  violent  headache  existed  in  addition  to  cardialgic  attacks 
and  vomiting  of  hyperacid  material.  Rossbach  himself  has  correctly 
interpreted  the  connection  between  the  two  groups  of  symptoms,  and 
has  recognized  that  the  presence  of  an  abnormally  large  quantity  of 
h}^eracid  material  in  the  stomach  is  the  true  cause  of  the  attacks  that 
he  calls  gastroxynsis.  His  cases  occurred  in  persons  who  were  very 
nervous  and  who  had  overexerted  themselves  mentally.  The  fact  that 
such  a  symptom  as  headache  was  very  conspicuous  in  these  cases  need 
not  surprise  us  ;  at  all  events,  the  occurrence  of  headache  does  not 
permit  us  to  change  our  views  as  to  the  nature  of  this  disease.  Rossbach's 
description,  it  is  true,  does  not  enable  us  to  determine  positively  whether 
the  cases  he  reports  were  cases  of  hyperchlorhydria  or  cases  of  gastro- 
succorrhea.  At  the  time  when  Rossbach  published  his  observations, 
no  reports  on  gastrosuccorrhea  or  hyperchlorhydria  had  been  published. 
Our  views  to-dav  are  slightly  different  from  those  that  prevailed  at  that 
time,  and  to  judge  from  our  personal  experience,  we  feel  justified  in 
declaring  that  the  disease  described  by  Rossbach  belongs  to  the  per- 
version we  are  discussing  and  is  not  a  separate  perversion  of  function. 

Etiology. — We  know  very  little  that  is  positive  about  the  causes 
of  this  intermittent  form.  As  in  the  case  of  hyperchlorhydria,  we 
observe  a  tendency  to  gastrosuccorrhea  most  commonly  in  young, 
nervous,  very  active,  and  excitable  persons ;  less  frequently  in  old 
people.  Hvperchlorhydria,  it  is  true,  occurs  much  oftener  than  inter- 
mittent gastrosuccorrhea  ;  at  the  same  time  both  perversions  of  function, 
as  we  have  already  mentioned,  may  occur  simultaneously.  If  the  attack 
occurs  when  the  stomach  contains  food,  the  material  vomited  at  first,  as 
a  rule,  contains  an  excessive  amount  of  hydrochloric  acid.  The  mate- 
rial vomited  later  contains  no  particles  of  food  and  consists  of  pure 
gastric  juice  frequently  mixed  with  a  little  bile ;  this  second  vomit  is 
usually  less  acid. 

Psychic  excitement,  mental  overexertion,  and  similar  states  may  be 
the  direct  cause  of  an  attack  of  this  kind ;  or,  again,  certain  noxious 
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agencies  that  affect  the  mucous  liniug  of  the  stomach  itself  may  start 
an  attack. 

In  some  people  the  attack  begins  after  tlie  ingestion  of  certain 
articles  of  food  or  when  the  stomach  is  overloaded.  In  other  cases  a 
drink  of  cold  water  or  smoking  a  very  strong  cigar  may  i)recipitate  the 
attack.  Some  investigators  claim  to  see  a  connection  between  these 
attacks  of  intermittent  gastrosuccorrhea  and  the  gastric  crises  of  loco- 
motor ataxia.  We  fail  to  see  a  direct  connection  between  these  gastric 
crises  and  intermittent  gastrosuccorrhea  ;  if  they  were  directly  inter- 
dependent on  each  other,  they  would  more  frequently  occur  together. 
It  is  true  that  Sahli  reported  a  case  in  which  the  two  symptom-com- 
plexes seemed  to  run  parallel.  In  other  cases,  however, — and  I  may 
say  in  the  majority  of  cases, — of  gastric  crises  gastrosuccorrhea  is  not 
observed.  I  have  paid  attention  to  this  point,  and  agree  with  many 
other  authors  in  denying  any  connection  between  the  two  in  the  majority 
of  cases.  If  a  large  number  of  cases  of  this  kind  are  examined,  it  will 
be  found  that  the  secretion  of  gastric  juice  varies  greatly  during  the 
crises.  The  degree  of  hydrochloric-acid  acidity,  furthermore,  does  not 
vary  greatly  in  the  two  conditions.  All  that  we  can  say  so  far  is  that 
gastrosuccorrhea  is  observed  in  some  cases  of  gastric  crises.  Possibly 
this  can  be  explained  by  assuming  that  the  nerve-tracts  that  are  con- 
cerned in  liydrochloric-acid  secretion  are  abnormally  irritated. 

Diagnosis. — The  diagnosis  is  easy  if  it  is  possible  to  perform  a 
careful  analysis  of  the  vomit.  It  is  true  that  the  attack  per  se  is  dis- 
tinguished by  certain  characteristic  features,  but  it  is  easy  to  overlook 
those  symptoms  that  may  be  considered  typical  for  this  condition ;  as  a 
matter  of  fact,  the  diagnosis  is  rarely  made  from  the  clinical  picture 
alone.  The  symptoms  that  would  characterize  an  attack  as  one  of  in- 
termittent gastrosuccorrhea  would  be  repeated  vomitmg  of  large  amomits 
of  fluid  at  a  time  when  no  ingesta  are  pi'esent  in  the  stomach. 

At  the  same  time  a  direct  analysis  of  the  vomit  is  essential  in  order 
to  arrive  at  a  definite  diagnosis.  If  the  above-named  S}Tnptoms  are 
observed,  the  disturbances  that  we  are  discussing  may  be  suspected, 
particularly  if  it  is  found  that  vomiting  or  the  administration  of  alkalis 
seems  to  relieve  the  symptoms.  The  only  examination,  however,  that 
really  decides  the  diagnosis  is  the  analysis  of  the  vomit — if  this  shows 
that  the  material  raised  possesses  all  the  properties  of  gastric  juice,  that 
it  contains  hydrochloric  acid  and  pepsin,  and  that  its  specific  gravity 
is  smaller  than  the  mixture  of  gastric  juice  and  food-particles  that  is 
raised  at  the  height  of  digestion. 

If  the  existence  of  gastrosuccorrhea  has  been  established,  it  remains 
to  determine  whether  or  not  we  are  dealing  with  the  intermittent  form. 
This  question  is  readily  answered  ;  the  symptoms  intermit,  and  this 
clinches  the  diagnosis.  If  the  stomach  is  pumped  out  in  the  interval 
between  attacks  or  after  a  period  of  fasting,  the  stomach  should  be 
found  empty. 

The  only  way  in  which  to  decide  whether  this  per\^ersion  of  function 
is  one  of  the  symptoms  of  tabes  or  whether  it  is  caused  by  some  other 
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disease  is  to  make  a  careful  examination  of  all  the  organs  of  the  body 
and  carefully  to  consider  the  anamnesis  of  the  case  before  rendering  a 
decision. 

Therapy. — Treatment  should  be  instituted  in  two  directions  :  on  the 
one  hand,  the  attack  should  be  treated  ;  on  the  other,  the  primary  cause 
of  the  disease  should,  if  possible,  be  removed  during  the  intervals  between 
the  attacks.  In  regard  to  the  first  task, — the  treatment  of  the  indi- 
vidual attacks, — the  most  rational  procedure,  without  doubt,  is  to  wash 
out  the  stomach  thoroughly  as  soon  as  the  attack  begins.  This  lavage 
should  be  followed  by  irrigation  with  some  alkaline  fluid  or  with  a 
1  :  1000  solution  of  silver  nitrate;  if  necessary,  this  procedure  should 
be  repeated.  If  lavage  cannot  be  performed,  large  doses  of  some  neu- 
tralizing remedy  should  be  administered.  To  judge  from  my  experience 
in  the  treatment  of  these  cases,  vomiting  is  not  stopped  by  these  meas- 
ures ;  all  that  is  accomplished  is  to  quiet  the  patient  for  a  time.  A 
hard-boiled  egg  or  a  little  milk  if  taken  early  during  the  attack  will 
frequently  mitigate  the  distress.  If  the  pain  is  very  severe,  an  injection 
of  morphin  with  a  little  atropin  should  be  given ;  cocain  has  also  been 
recommended  for  internal  use.  The  patient  should  be  advised  against 
drinking  too  much,  because  the  ingestion  of  large  quantities  of  fluid 
seems  to  favor  vomiting ;  if  the  thirst  is  very  severe,  the  patient  should 
swallow  small  pieces  of  ice,  or  rectal  injections  of  water  or  of  salt  solu- 
tion should  be  given.  The  best  treatment  of  all,  however,  is  the  intro- 
duction of  the  stomach-tube  and  thorough  cleansing  of  the  stomach 
whenever  this  is  possible. 

In  regard  to  the  second  task, — the  treatment  of  the  case  in  the 
interval  between  the  attacks, — the  chief  indication  is  to  find  the  primary 
cause  of  the  disease  and  to  attack  it  directly.  The  first  thing  to  deter- 
mine in  every  case  is  whether  or  not.  the  stomach  performs  its  functions 
in  a  normal  manner  in  the  intervals  between  the  attacks ;  it  is  not  suffi- 
cient to  determine  that  the  stomach  contains  no  gastric  juice  after  a 
period  of  fasting ;  in  other  words,  that  gastrosuccorrhea  is  only  inter- 
mittent. It  is  absolutely  necessary,  as  in  every  other  case  of  disease  of 
the  stomach,  to  determine  the  exact  relation  between  the  secretory  and 
motor  powers  of  the  stomach  during  digestion.  The  stomach-contents 
should  be  examined  at  the  height  of  digestion.  It  is  particularly 
important  to  determine  whether  or  not  hyperchlorhydria  exists  in  the 
interim  ;  as  I  stated  above,  hyperchlorhydria  of  this  character  may  be 
present  and  still  run  a  latent  course.  If  the  presence  of  hyperchlor- 
hydria can  be  determined,  this  perversion  should  be  treated  and  reme- 
died. In  regard  to  the  details  of  this  treatment,  I  refer  to  the  section 
on  Hyperchlorhydria. 

If  it  can  be  shown  that  the  attacks  originate  from  excesses  in  smok- 
ing, tobacco  should  be  interdicted.  If  it  can  be  shown  that  mental 
overexertion  is  the  primary  cause  of  the  attack,  the  patient  should  be 
instructed  to  limit  his  mental  labors  and  grant  himself  periods  of  rest. 
If  the  attacks  originate  from  excesses  in  eating  and  drinking,  the  diet 
should  be  carefully  regulated.     In  neuropathic  subjects,  in  patients  with 
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neurasthenia,  these  conditions  should  be  treated.  In  many  of  these 
cases  a  carefully  supervised  cold-water  cure  may  be  advantageous.  It 
is  impossible  to  formulate  any  general  rules  in  regard  to  the  treatment 
af  these  conditions.  We  must,  unfortunately,  concede  that  many  cases 
baffle  all  treatment ;  the  most  careful  examination  and  the  most  careful 
consideration  of  all  the  factors  in  the  case  may  not  enable  us,  after  all, 
to  prevent  the  recurrence  of  attacks  or  to  remove  the  primary  cause  of 
the  disease. 

(b)  Chronic  Continuous  Secretion  of  Gastric  Juice ; 
Chronic  Gastrosuccorrhea ;  Chronic  Hypersecretion; 
Chronic  Parasecretion. — Nature  and  Etiology. — As  I  have 
already  stated  in  the  introduction,  the  chronic  continuous  secretion  of 
gastric  juice  is  not  a  disease  sui  generis,  but  only  a  perversion  of  func- 
tion like  acute  gastrosuccorrhea,  intermittent  hypersecretion,  or  hyper- 
chlorhydria.  The  functional  disturbance  is  manifested  by  the  secretion 
of  an  excessive  quantity  of  gastric  juice  ;  this  occurs  not  only  when  the 
mucous  lining  of  the  stomach  is  irritated  by  ingesta,  but  also  after  the 
ingesta  has  been  removed  from  the  stomach — that  is,  when  the  stomach 
is  empty.  This  form  of  continuous  secretion  of  gastric  juice  is,  there- 
fore, clinically  characterized  by  the  appearance  of  gastric  juice  in  the 
stomach  after  fasting  and  when  the  organ  contains  no  food. 

Many  investigators  have  formulated  the  objection  against  this  defini- 
tion, that  too  much  importance  is  placed  on  the  appearance  of  gastric 
juice  in  the  stomach  after  fasting  ;  they  claim  that  it  is  due  to  this  mis- 
placed emphasis  that  a  number  of  authors  frequently  report  cases  of 
gastrosuccorrhea,  while  others  consider  this  condition  a  clinical  rarity. 
They  claim  that  gastrosuccorrhea  is  present  only  in  those  cases  in  which 
the  whole  symptom-complex  that  Reichmann  first  described  is  present, 
and  that  only  in  those  cases  in  which  we  find  this  whole  syndrome  are 
we  justified  in  speaking  of  "  continuous  secretion  of  gastric  juice." 

It  appears  to  me  that  it  is  not  wise  to  circumscribe  our  conception 
of  the  continuous  secretion  of  gastric  juice  in  this  manner.  The  disease 
is  characterized  by  the  fact  that  large  quantities  of  hydrochloric  acid  are 
secreted  by  the  stomach  after  fasting.  As  a  rule,  this  abnormal  secre- 
tory action  of  the  stomach  causes  certain  distressing  symptoms ;  if  this 
were  not  the  case,  the  patients  would  not  consult  a  physician  :  at  the 
same  time  none  of  these  symptoms  can  be  called  pathognomonic,  nor 
does  the  whole  symptom-complex  necessarily  prove  that  there  is  a  con- 
tinuous secretion  of  gastric  juice,  even  though  the  peculiarities  of  the 
disease-picture  may  lead  a  physician  who  has  seen  many  such  cases  to 
make  this  diagnosis. 

I  might  compare  the  difficulties  encountered  in  regard  to  the  inter- 
pretation of  this  stomach  symptom  with  those  of  another  met  with  in 
practice — namely,  albuminuria.  There  are  cases  in  which  the  whole 
symptom-complex  of  nephritis,  of  albuminuria,  is  present, — viz.,  the 
pulse  of  high  tension,  acute  hydrops  with  edema  in  characteristic  parts 
of  the  body,  etc., — so  that  nephritis  or  albuminuria  can  readily  be  sus- 
pected.    In  other  cases,  again,  albuminuria  is  discovered  by  chance,  or 
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rather  is  discovered  only  by  those  physicians  who  look  for  it  carefully. 
Although  in  the  latter  instance  all  other  symptoms  that  point  to  disease 
of  the  kidney  are  absent,  we  still  speak  of  albuminuria  just  as  we  do  in 
the  former  case. 

In  the  same  manner,  therefore,  as  we  speak  of  albuminuria  whenever 
we  find  albumin  in  the  urine,  even  though  no  other  symptoms  are  pres- 
ent, we  speak  of  hypersecretion  or  continuous  secretion  of  gastric  juice 
in  those  cases  in  which  large  quantities  of  gastric  juice  are  found  in  the 
stomach  for  a  long  period  and  at  a  time  when  the  organ  contains  no 
food.  Whether  or  not  other  serious  or  insignificant  symptoms  appear 
at  the  same  time,  we  draw  the  conclusion  from  the  appearance  of 
an  abundant  quantity  of  gastric  juice  at  an  abnormal  time  that  the  func- 
tion of  the  stomach  is  perverted,  in  the  sense,  namely,  that  the  mucous 
membrane  secretes  gastric  juice  even  without  stimulation  by  ingesta. 
The  exact  cause  of  this  perversion  of  gastric  secretion  will  have  to  be 
determined  in  each  case.  I  must  emphasize,  again,  that  the  continuous 
secretion  of  gastric  juice  is  primarily  a  perversion  of  function  like  atony 
of  the  stomach,  like  hyperchlorhydria,  like  albuminuria,  like  mellituria. 
In  some  cases  of  this  disease,  however,  the  continuous  secretion  of 
gastric  juice  is  the  most  important  symptom,  so  that  the  impression  is 
created  that  excessive  secretion  of  gastric  juice  is  a  disease  sui  generis. 

It  is  true  that  a  characteristic  and  peculiar  clinical  picture  is  fre- 
quently presented  in  cases  of  continuous  secretion  of  gastric  juice. 
When  such  symptoms  are  seen  by  an  experienced  physician,  he  will 
at  once  investigate  whether  an  abundant  quantity  of  gastric  juice  is 
present  in  the  stomach,  even  though  no  food  has  entered  the  organ  for 
some  time.  The  clinical  picture,  however,  may  be  very  misleading ;  at 
least  I  myself  confess  to  having  frequently  been  misled.  I  have  at  dif- 
ferent times  felt  justified  in  assuming  the  presence  of  continuous  secre- 
tion of  gastric  juice  from  the  general  symptom-complex  presented,  and 
have  been  disappointed,  on  careful  examination,  to  find  that  I  was  mis- 
taken. In  cases  of  this  kind  nobody  can  possibly  speak  of  continuous 
secretion  of  gastric  juice,  even  though  the  symptom-complex  resembles 
the  one  that  Reichmann  first  described,  for,  as  a  matter  of  fact,  there  is 
no  continuous  secretion  of  gastric  juice.  Inversely,  however,  I  am  of 
the  opinion  that  we  must  speak  of  continuous  secretion  of  gastric  juice 
in  those  cases  where  we  find  abundant  gastric  juice  in  an  empty 
stomach,  even  though  all  those  symptoms  are  absent  that  we  are  accus- 
tomed to  find  in  the  majority  of  other  similar  cases ;  at  the  same  time, 
we  are  justified  in  anticipating  the  occurrence  of  certain  sequelae,  pro- 
vided the  continuous  secretion  of  gastric  juice  persists.  The  continuous 
secretion  of  gastric  juice  is  at  best  only  a  symptom  ;  in  some  cases  it 
appears  to  exist  alone  ;  in  other  eases  it  appears  to  be  a  secondary 
symptom,  and  in  still  other  cases  it  appears  to  be  the  primary  cause  of 
a  variety  of  secondary  phenomena. 

An  objection  that  at  first  sight  seems  to  be  much  more  valid  is  the 
following  :  It  may  be  that  a  certain  secretion  of  gastric  juice  always 
occurs  in  a  normal  subject  after  fasting.     It  is  true  that  this  view  would 
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be  in  direct  opposition  to  the  opinions  entertained  by  physiologists  and 
clinicians  tor  many  years  ;  l)nt,  as  a  matter  of  fact,  many  authors  have 
recently  performed  a  number  of  investigations  on  the  basis  of  which 
thev  claim  that  a  certain  amount  of  gastric  juice  can  be  aspirated  from 
the  stomach  of  healthy  normal  human  beings  even  after  a  short  period 
of  fasting  and  when  the  stomach  contains  no  food. 

I  cannot  say  that  I  am  astonished  at  this  statement.  In  the  first 
publication  on  hypersecretion  that  I  issued  some  ten  years  ago  I  called 
attention  to  the  fact  that  we  may  expect  to  encounter  cases  in  which  a 
decision  will  have  to  be  rendered  whether  or  not  the  secretion  of  gastric 
juice  is  really  pathologic.  At  that  time  I  showed  that  a  great  many 
intermediary  stages  may  be  encountered  between  normal  degrees  of 
gastric  secretion  and  an  abnormal  increase  of  this  function. 

Nobody  Avill  deny  that  under  certain  conditions  a  few  cubic  centi- 
meters of  gastric  juice  can  be  pumped  out  of  the  stomach  of  a  healthy 
subject ;  this  fact  is  known  to  every  physiologist.  If  the  mucous  mem- 
brane of  the  stomach  in  a  dos;  with  a  srastric  fistula  is  irritated  with  a 
glass  rod,  this  simple  contact  will  immediately  cause  a  slight  secretion 
of  gastric  juice  ;  in  one  animal  we  will  obtain  a  few  drops  of  secretion, 
in  another  an  abundant  quantity.  We  must  assume  that  the  same  con- 
ditions exist  in  human  beings.  It  is  possible  that  saliva  or  mucus  from. 
the  pharynx  or  other  normal  products  that  reach  the  stomach  may  irri- 
tate the  mucous  membrane  sufficiently  to  cause  a  secretion  of  gastric 
juice.  This,  in  fact,  justifies  the  statement  that  normally  a  certain 
amount  of  gastric  juice  can  be  pumped  out  of  the  stomach  of  a  healthy 
subject ;  at  the  same  time  this  does  not  justify  us  in  speaking  of  a  con- 
tinuous secretion  of  gastric  juice  under  physiologic  conditions.  As  a 
matter  of  fact,  numerous  experiments  by  different  authors  have  shown 
that  large  quantities  of  gastric  juice  are  rarely  found  in  the  stomach 
after  fasting ;  if  I  say  large,  I  mean  quantities  greater  than  20  c.c.  In 
the  majority  of  cases  nothing  can  be  found,  or,  at  best,  from  1  to  10  c.c. 
I  \vill  not  enter  into  a  discussion  of  the  question  whether  or  not  this 
secretion  of  gastric  juice  was  possibly  due  to  the  irritation  by  the 
sound  or  to  some  other  factor.  The  irritation  of  the  sound  can  exer- 
cise an  influence  in  this  direction  under  certain  conditions.  This 
is  demonstrated  by  an  observation  that  I  have  frequently  made  in 
individuals  who  are  not  accustomed  to  the  passage  of  the  sound — viz. 
that  more  gastric  juice  is  poured  out  in  the  beginning  than  later,  when 
they  are  accustomed  to  the  instrument.  Whatever  the  true  connection 
between  the  introduction  of  the  sound  and  the  secretion  of  gastric  juice 
may  be,  a  summary  of  all  the  observations  in  this  respect  shows  that  in 
only  6.4  per  cent,  of  the  examinations  the  results  were  positive  in  the 
sense  that  more  than  20  c.c.  were  found  in  the  stomach.  I  consider 
it  at  least  doubtful  whether  the  same  result  would  have  been  obtained 
if  this  experiment  had  been  repeated  several  times  in  the  same  indi- 
vidual. In  order  that  we  may  speak  of  the  continuous  secretion  of 
gastric  juice  we  must  not  only  find  a  certain  quantity  of  the  fluid,  but 
the  fluid  must  be  more  or  less  constantly  present.     An  isolated  experi- 
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ment  in  a  healthy  subject  that  gives  a  positive  result  shows  us  that 
under  certain  circumstances  the  stomach  of  a  healthy  individual  may 
contain  a  little  gastric  juice  after  the  sound  has  been  introduced,  but  it 
does  not  prove  by  any  means  that  the  stomach  of  a  healthy  individual 
continuously  secretes  gastric  juice.  We  can  speak  of  the  continuous 
secretion  of  gastric  juice  only  if  considerable  quantities  of  gastric  fluid 
can  be  aspirated  from  the  stomach  of  a  healthy  person  who  has  fasted 
for  some  time ;  this  gastric  juice  must  be  constantly  found,  and  must 
be  present  at  a  time  when  the  stomach  contains  no  food.  There  may 
be  a  difference  of  opinion  in  regard  to  the  amount  of  gastric  juice 
that  should  be  present  in  order  to  justify  us  in  speaking  of  an  abnormal 
secretion ;  some  have  declared  that  50  c.c.  must  be  present ;  others, 
100  c.c.  If  more  than  50  c.c.  are  constantly  found  in  the  stomach  of  a 
subject  that  has  been  fasting  for  some  time  and  that  has  been  accus- 
tomed to  the  introduction  of  the  sound,  I  should  certainly  call  this  find- 
ing pathologic ;  at  least  I  can  recall  no  case  in  which  the  subject  was 
perfectly  normal  and  in  which  there  were  no  disturbances  in  the  sphere 
of  the  digestive  organs,  and  in  which,  nevertheless,  such  quantities  of 
gastric  juice  could  be  discovered  after  fasting  ;  but  even  if  such  a  case 
should  occur,  I  should  still  be  inclined  to  call  it  pathologic,  even  though 
all  subjective  symptoms  were  absent.  There  are  a  great  many  people 
who  are  afflicted  with  a  mild  degree  of  mellituria ;  in  fact,  there  are 
many  subjects  who  suffer  from  a  quite  severe  degree  of  mellituria  and 
still  are  free  from  all  subjective  symptoms.  How  often  has  a  dis- 
covery of  this  kind  been  made  by  chance  when  the  urine  of  some  mem- 
ber of  the  family  was  examined  for  sugar  because  sugar  had  been  tbund 
in  the  urine  of  other  members  of  the  same  family.  Mellituria  has  quite 
frequently  been  found  under  these  conditions  in  subjects  that  were  ap- 
parently in  perfectly  good  health.  Are  we  justified,  in  a  case  of  this 
kind,  in  saying  that  mellituria  is  physiologic  because  all  morbid  symp- 
toms are  absent  ?  Certainly  not ;  and  it  seems  to  me  that  the  presence 
of  an  abundant  quantity  of  gastric  juice  in  a  healthy  subject  after  a 
period  of  fasting  is  pathologic  even  if  the  patients  complain  of  no  par- 
ticular symptoms.  We  are  certainly  not  justified  in  calling  such  a 
phenomenon  normal,  particularly  if  this  secretion  of  gastric  juice  is  con- 
stantly found.  It  may  be  that  in  certain  regions,  where  the  inhabitants 
eat  very  irritating  food,  or  where  the  diet  consists  largely  of  salted  and 
smoked  meats,  small  quantities  of  gastric  juice  containing  free  hydro- 
chloric acid  may  frequently  be  found  in  the  stomach  of  healthy  persons 
after  fasting.  My  experience  with  all  those  cases  that  have  come  under 
my  personal  observation  has  been  that,  as  a  rule,  nothing  is  present 
in  the  stomach  of  a  healthy  subject  after  fasting,  or  at  best  a  few  drops 
or  a  few  cubic  centimeters  of  secretion. 

It  is  true  that  the  symptoms  we  encounter  in  cases  of  continuous 
secretion  of  gastric  juice  may  vary  greatly  :  they  may  be  slight  or 
very  severe.  It  is  true  that  they  do  not  in  any  way  run  parallel  to  the 
intensity  of  the  gastric  secretion,  nor  are  the  symptoms  more  severe  if 
the  quantity  of  gastric  juice  that  is  secreted  after  fasting  increases. 
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We  have  alreiidy  shown,  in  discussing  liyperchlorhydria,  that  a  differ- 
ence exists  in  diiferent  individuals  in  regard  to  the  sensibility  of  the 
gastric  mucosa  to  certain  irritants ;  we  may,  therefore,  encounter  severe 
symptoms  in  cases  in  which  the  secretion  of  gastric  juice  is  not  great, 
and,  inversely,  we  may  encounter  slight  subjective  symptoms  in  cases 
in  which  the  secretion  of  gastric  juice  is  continuous  and  abundant. 
The  general  symptom-complex,  of  course,  will  vary  if  there  is  ste- 
nosis of  the  pylorus,  ectasy,  atonic  ectasy,  ulcer,  or  some  other  com- 
plicating lesions. 

Statements  in  regard  to  the  frequency  of  this  affection  vary  greatly ; 
some  authors  claim  that  the  disease  is  a  common  one ;  others  that 
it  is  very  rare.  Honigmaun,  in  1887,  reported  32  cases  from  my 
clinic,  all  cases  that  entered  our  wards  in  the  course  of  only  a  few  years. 
I  think  that  none  of  these  cases  was  doubtful  ;  they  were  all  cases  of 
chronic  hypersecretion  of  the  type  first  described  by  Reichmann.  Since 
that  time  I  have  observed  a  large  number  of  cases  myself.  I  will  not 
formulate  any  statistics  in  this  place,  for  they  would  not  teach  us  anything 
in  regard  to  the  frequency  of  continuous  secretion  of  gastric  juice  as 
compared  with  other  diseases  and  perversions  of  functions  of  the  stom- 
ach. The  clinical  material  that  a  clinician  sees  is  more  or  less  uni- 
form ;  and  hospital  physicians,  as  a  rule,  treat  old  cases.  It  may 
be  that  in  other  regions — for  instance,  in  north  Germany — the  affec- 
tion is  less  frequently  encountered  than  in  middle  Germany.  There  is 
only  one  thing  that  I  wish  to  emphasize,  and  that  is  that  there  was  not 
a  single  case  among  my  patients  with  hypersecretion,  including  my  pri- 
vate patients, — at  least  as  far  as  the  statements  of  the  patients  them- 
selves allowed  me  to  formulate  a  judgment, — whose  stomach-contents 
had  ever  been  examined  after  a  period  of  fasting  and  after  a  preliminary 
cleansing  of  the  stomach,  before  they  came  into  my  care.  Without  such 
an  analysis  the  question  whether  or  not  the  stomach  secretes  gastric  juice 
without  being  irritated  by  ingesta — that  is,  whether  or  not  a  true  con- 
tinuous secretion  of  gastric  juice  exists — cannot  be  decided. 

Very  little  that  is  positive  is  known  in  regard  to  the  causes  of  contin- 
uous secretion  of  gastric  juice.  I  have  been  unable  to  determine  that 
certain  classes  of  the  population  are  particularly  predisposed  to  the  dis- 
ease ;  it  is  encountered  in  poor  and  rich  alike,  more  frequently  in  men 
than  in  women,  and  more  frequently  in  youth  and  in  the  middle  years 
of  life  than  in  old  age.  If  it  is  occasionally  encountered  in  the  aged, 
it  will  be  found,  as  a  rule,  that  it  began  long  ago.  I  have  been  able 
to  determine  tliat  the  disease  occurs  more  frequently  in  persons  who 
are  subjected  to  severe  mental  strain  than  in  the  ordinary  laboring  popu- 
lation. 

The  same  noxious  agencies  have  been  made  responsible  for  the  occur- 
rence of  continuous  secretion  of  gastric  juice  as  for  hyperchlorhydria — 
namely,  rapid  eating,  insufficient  mastication,  the  abuse  of  food  that  is 
hard  to  digest  or  is  very  irritating  or  contains  spices  and  condiments  in 
large  quantities. 

Psychic  excitation  has  also  been  accused  of  causing  the    disease ; 
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there  is  no  doubt  that  the  latter  state  predisposes  to  acute  gastrosuccor- 
rhea.  Whether  or  not  chronic  continuous  secretion  of  gastric  juice  can 
develop  on  this  basis  remains  an  open  question. 

Some  authors  claim  that  ectasy  of  the  stomach  may  cause  continuous 
secretion  of  gastric  juice  ;  that  the  two  are  related  in  some  way  is  shown 
from  the  frequent  occurrence  of  both  together ;  what  the  exact  con- 
nection is  cannot^  however,  be  determined  by  clinical  observation.  I 
will  refer  to  this  question  again  when  discussing  the  symptoms  of  this 
disease. 

Symptoms. — The  symptom-complex  of  continuous  secretion  of  gas- 
tric juice  in  pronounced  cases  and  in  cases  of  high  degree  has  certain 
peculiarities  that  lead  an  experienced  observer  to  suspect  the  existence 
of  this  perversion  of  secretion.  In  milder  cases,  however,  the  symp- 
toms are  frequently  so  little  pronounced  that  there  is  great  danger  of 
overlooking  the  condition. 

The  majority  of  cases  that  come  for  treatment  complain  of  certain 
gastric  disturbances,  and  state  that  these  have  existed  for  some  time, 
usually  for  many  years  ;  most  patients  state  that  the  gastric  s^Ttnptoms 
began  gradually  ;  that  they  were  only  slight  in  the  beginning  ;  that  they 
stopped  after  a  time,  and  gradually  returned  with  greater  severity.  In 
exceptional  cases  the  patients  claim  that  the  gastric  symptoms  began 
suddenly  or  that  they  appeared  acutely  after  some  violent  excitement, 
after  some  indiscretion  in  diet,  after  drinking  cold  water,  or  some  other 
factor  of  this  kind,  and  that  they  persisted  ever  afterward.  In  the 
beginning  there  are  simply  mild  dyspeptic  disturbances  appearing  some 
time  after  eating ;  these  are  manifested  by  a  feeling  of  pressure  and  ful- 
ness and  by  sour  eructations.  These  symptoms  persist  for  a  short  time 
and  gradually  disappear.  They  generally  appear  after  the  midday  meal 
at  the  height  of  digestion,  and  resemble  in  general  the  symptoms  that 
we  see  in  all  cases  of  hyperchlorhydria.  Gradually  they  begin  to  in- 
crease in  severity ;  during  the  first  few  hours  after  an  abundant  meal 
the  patient  is  usually  free  from  pain ;  some  hours  afterward,  however, 
pain  appears,  slowly  growing  in  intensity"  and  frequently  assuming  a 
spasmodic  character ;  finally,  vomiting  occurs. 

In  contradistinction  to  simple  h^-perchlorhydria  and  other  diseases  of 
the  stomach,  the  pain  occasionally  occurs  before  eating,  and  as  soon  as 
the  patients  eat  something  it  stops.  Another  fact  that  can  be  learned 
from  the  anamnesis  of  these  cases  is  that  attacks  of  pain  frequently 
begin  at  night — as  a  rule,  between  11  and  2  o'clock;  here,  too,  a  small 
amount  of  food  will,  as  a  rule,  relieve  to  a  certain  extent. 

Quite  frequently  it  is  reported  by  the  patient  that  all  the  symptoms 
existed  for  a  time  and  then  disappeared,  only,  howcA'er,  to  reappear 
again  after  the  lapse  of  a  certain  time.  A  change  in  the  occurrence 
of  the  symptoms  is  frequently  encountered  in  the  history"  of  these 
patients.  Finally,  the  symptoms  grow  more  obstinate  and  more  per- 
sistent, and  the  appetite,  which  had  remained  good  or  was  increased  for 
a  long  time,  gradually  disappears  ;  vomiting  is  a  rare  occurrence  in  the 
beginning,  recurs  with  greater  frequency,  and  the  patients  gradually 
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emaciate  more  and  more.  Finally,  there  may  even  be  such  a  loss  of 
strength  that  an  inexperienced  observer  may  be  lead  to  make  the  diag- 
nosis of  carcinoma. 

We  will  now  discuss  the  individual  symptoms.  The  most  important 
of  the  subjective  symptoms  is  pain ;  this  is  rarely  absent  in  pro- 
nounced cases  of  continuous  secretion  of  ga.stric  juice.  The  attacks  of 
pain  occur  at  two  different  periods  of  time  :  first,  during  the  period  of 
digestion  ;  second,  when  the  stomach  is  empty.  Immediately  after  eat- 
ing the  patient  does  not  complain  of  pain ;  in  fact,  if  pain  was  present 
before,  it  has  a  tendency  to  disappear  when  something  is  eaten.  The 
period  in  which  the  patient  is  free  from  pain  usually  lasts  only  for  a 
certain  time  ;  after  several  hours — the  exact  time  varies — pain  sets  in  ; 
in  the  beginning  it  is  slight,  but  it  gradually  increases  in  intensity,  and 
finallv  may  become  very  severe.  In  many  cases  vomiting  occurs  and 
seems  to  relieve  the  pain  for  a  time. 

The  nocturnal  attacks  of  pain  are,  to  a  certain  extent,  characteristic 
of  this  condition  ;  the  patients  are  awakened  by  disagreeable  sensations, 
by  a  feeling  of  unrest  and  burning  in  the  epigastrium.  These  sensa- 
tions gradually  increase  in  severity  until  vomiting  occurs.  The  vomit 
usually  tastes  acid,  occasionally  bitter,  and,  as  a  rule,  consists  of  more 
or  less  abundant  quantities  of  a  slightly  cloudy  fluid.  On  careful  ex- 
amination it  will  be  found  that  the  vomit  consists  either  of  pure  gastric 
juice  or  of  gastric  juice  containing  a  few  remnants  of  amylaceous  material. 

If  patients  of  this  kind  eat  something,  particularly  some  albumin- 
ous food, — an  egg,  a  little  milk,  or  some  similar  article  of  diet, — as  soon 
as  the  pain  begins,  the  distress  may  frequently  be  modified. 

All  these  symptoms  may  recur  daily  or  nearly  every  day  for  weeks 
or  months,  then  they  may  stop  for  a  long  time,  only  to  recur  at  some 
future  time  without  any  demonstrable  cause  ;  in  other  cases  again  they 
persist  without  interruption  and  simply  vary  in  intensity.  In  severe 
cases  of  this  kind  vomiting  may  occur  several  times  during  the  day. 

The  appearance  of  the  patients  varies  according  to  the  duration  and 
the  intensity  of  the  disease,  according  to  the  existence  or  non-existence 
of  other  complications.  All  cases  that  have  suffered  from  this  disease 
for  some  time  are  more  or  less  emaciated.  The  skin  is  usually  dry  and 
wilted,  as  in  cases  of  severe  diabetes,  so  that  it  can  be  raised  in  folds. 
The  subcutaneous  adipose  tissue  is  almost  gone;  the  muscles  are  flabby 
and  atrophic ;  the  patients  appear  very  much  reduced.  Even  an  experi- 
enced observer  may  commit  the  mistake  of  diagnosing  carcinoma  in 
these  cases,  and  only  a  careful  examination  may  reveal  his  error ;  in 
fact,  physical  examination  in  these  cases  may  seem  to  support  the  diag- 
nosis of  carcinoma,  for  we  quite  frequently  find  pronounced  ectasy,  or 
under  certain  conditions  an  abnormal  resistance,  in  the  region  of  the 
pylorus.  Another  factor  that  may  speak  in  favor  of  carcinoma  is  a  his- 
tory of  bloody  vomiting,  as  this  occurs  in  quite  a  number  of  cases.  I 
have  frequently  been  called  in  consultation  to  cases  of  this  kind  in 
which  the  diagnosis  of  carcinoma  had  been  made  from  the  symptoms 
enumerated  above  :  onlv  a  verv  careful  examination  revealed  that  the 
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disease  consisted  in  a  contiQuous  secretion  of  gastric  juice  with  ectasy 
of  the  stomach  and  cicatricial  stenosis  of  the  pylorus.  The  only  way  in 
which  to  arrive  at  a  positive  decision  is  to  analyze  the  stomach-contents, 
particularly  after  a  period  of  prolonged  fasting.  Cases,  of  course,  are 
rare  in  which  all  the  symptoms,  as  cachexia,  extreme  emaciation,  loss 
of  strength,  ectasy,  vomiting  of  blood,  tumor  of  the  pylorus,  are  found 
at  the  same  time ;  but  they  do  occm-,  and  we  should  always  be  wery 
careful  in  rendering  a  decision  in  regard  to  the  cause  of  the  trouble. 
They  teach  us  that  we  should  never  construct  a  diagnosis  on  the  basis 
of  a  congeries  of  symptoms  that  indicate  a  certain  condition ;  a  single 
symptom  that  does  not  fit  into  the  frame  should  lead  us  to  regard  the 
diagnosis  doubtful. 

I  may  add  that  cases  of  this  kind  are  very  gratifying  to  the  phy- 
sician, for  I  have  repeatedly  succeeded  in  restoring  such  patients  to 
almost  complete  health  within  a  few  weeks,  and  in  causing  an  increase 
in  weight  of  from  15  to  20  pounds. 

The  tongue  jDresents  no  characteristic  features  in  this  disease ;  it 
frequently  looks  perfectly  normal,  is  moist  and  red,  and  is  not  coated. 
In  other  cases,  however,  that  are  very  severe  or  that  are  of  very  long 
duration,  the  tongue  may  be  coated  with  a  large  or  small  quantity  of 
thick  mucus. 

The  teeth  are  frequently  carious  or  defective.  Possibly  the  frequent 
vomiting  of  very  acid  masses  is  responsible  for  this,  or  that  decay  of 
the  teeth  is  caused  by  abnormal  decomposition  processes  that  occur  in 
the  mouth. 

The  appetite  varies :  it  is  more  common  to  find  the  appetite  good 
than  the  reverse ;  in  many  cases  it  may  even  be  increased.  The 
patients  manifest  a  desire  to  eat  at  frequent  intervals,  and  this  desire 
may  become  so  intense  that  they  frequently  develop  canine  hunger. 
Many  patients  themselves  obser\'e  that  the  nocturnal  attacks  of  pain 
are  most  easily  remedied  if  a  small  quantity  of  albuminous  food,  either 
some  hard-boiled  and  finely  distributed  white  of  eg^  or  something  else 
of  that  kind,  is  eaten  as  soon  as  the  attack  of  pain  begins.  Sometimes 
the  patients  manifest  a  desire  to  eat  again  within  a  few  hours  after  a 
relatively  large  meal.     The  same  occurs  after  violent  attacks  of  vomiting. 

On  the  other  hand,  there  are  many  patients  whose  appetite  is  in- 
creased, or  at  least  good,  but  who  are  afraid  to  eat  large  quantities  of 
food  for  fear  of  the  pain  and  vomiting  that  they  know  ^\i\\  ensue. 

A  pronounced  decrease  of  appetite  or  a  positive  disgust  for  food  is 
only  rarely  encountered  ;  the  aversion  for  food  usually  applies  to  meat 
particularly.  The  same  perversions  of  taste  exist  here,  therefore,  as  in 
carcinoma.  If  the  appetite,  as  in  the  majority  of  cases,  is  good  or  even 
increased,  the  patients,  as  a  rule,  prefer  an  albuminous  diet,  chiefly 
meat,  eggs,  milk,  etc. ;  it  is  possible  that  they  may  notice  themselves  that 
food  of  this  kind  agrees  better  than  a  diet  consisting  chiefly  of  amy- 
laceous material.  There  are,  however,  a  number  of  exceptions  to  this 
rule. 

The  thirst  is  generally  increased  in  the  same  way  as  the  appetite  ; 
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occasionally  the  history  of  the  ])atient  shows  that  the  appetite  and  the 
thirst  are  both  morbidly  increased  to  such  an  extent  that,  combined  with 
the  emaciation  of  the  patient,  a  diagnosis  of  diabetes  seems  the  most 
probable  one.  Thirst  is  particularly  apparent  in  those  cases  in  which  a 
considerable  degree  of  ectasy  of  the  stomach  exists  in  addition  to  severe 
continuous  secretion  of  gastric  juice. 

The  bowels  are  usually  sluggish,  and  there  may  be  obstinate  pam. 
The  quantity  of  urine  is  often  considerably  decreased,  and  this  decrease 
is  quite  pronounced  where  there  is  frequent  vomiting  or  in  which  con- 
siderable quantities  of  food  are  regularly  removed  from  the  stomach 
by  aspiration.  Quite  frequently  we  see  that  the  total  quantity  of 
urine  passed  in  the  twenty-four  hours  is  as  low  as  a  liter  or  even  half  a 
liter.  If  the  secretion  of  urine  increases  under  treatment,  this  may  be 
considered  a  good  prognostic  sign. 

Other  peculiarities  of  the  urine  are  that  it  is  frequently  cloudy — 
that  its  specific  gravity  is  increased ;  it  often  shows  an  alkaline  reac- 
tion, and  deposits  a  more  or  less  abundant  sediment  of  phosphates.  All 
this  need  not  surprise  us.  Sticker  and  Hiibner  ^  have  shown  by  a  series 
of  exact  experiments  that  there  is  a  certain  alternate  relation  between 
the  secretion  of  gastric  juice  and  the  acidity  of  the  urine.  If  no  con- 
siderable production  of  gastric  juice  occurs  after  the  entrance  of  food 
into  the  stomach,  the  reduction  of  the  urinary  acidity  that  should  nor- 
mally occur  during  digestion  does  not  occur  ;  for  these  reasons  the  nor- 
mal fluctuations  in  the  acidity  of  the  urine  are  absent  in  inanition  and  in 
carcinoma,  diseases  in  which  the  secretion  of  hydrochloric  acid  in  the 
stomach  is  greatly  reduced.  On  the  other  hand,  abundant  vomiting 
of  large  quantities  of  stomach-contents  containing  hydrochloric  acid,  or 
the  continuous  secretion  of  acid  gastric  juice,  reduces  the  acidity  of  the 
urine.     The  same  factors  explain  the  reduction  in  the  chlorids. 

Vomiting,  as  we  have  mentioned  above,  is  frequently  seen  in  cases 
of  continuous  secretion  of  gastric  juice.  This  symptom  will  be  par- 
ticularly severe  and  frequent  if  there  is  ectasy  of  the  stomach  at  the 
same  time ;  it  may,  however,  occur  without  ectasy  in  the  same  way  as 
in  the  intermittent  form.  Vomiting  usually  occurs  at  the  height  of 
the  attack  of  pain.  Many  patients  induce  it  artificially  in  order  to 
gain  relief;  patients  that  are  accustomed  to  the  introduction  of  the 
sound  frequently  introduce  the  instrument  themselves  in  order  to  remove 
the  acid  masses  that  are  accumulating  in  the  stomach.  Vomiting  at 
night,  which  we  have  mentioned  above,  is  particularly  characteristic  and 
occurs  in  quite  a  number  of  cases. 

In  milder  cases  vomiting  may  be  absent,  even  though  there  is  con- 
tinuous secretion  of  gastric  juice,  the  pain  gradually  disappears,  and  no 
vomiting  occurs.  In  these  instances  we  must  assume  that  the  spas- 
modic contraction  of  the  pylorus,  which  is  usually  caused  by  the  secre- 
tion of  much  acid  fluid  into  the  stomach,  gradually  relaxes  so  that  the 
fluid  contents  of  the  stomach  can  enter  the  intestine  after  a  compara- 
tively short  time.     If  the  stomach  is  pumped  out  at  the  height  of  the 

^  Zeitschr.  f.  klin.  Med.,  vol.  xii. 
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crisis,  an  abundant  quantity  of  gastric  juice  will  still  be  found.  In  a 
few  cases  of  gastric  crises  in  which  vomiting  did  not  occur  diarrhea 
supervened. 

The  quantity  of  the  vomit  varies  :  it  may  be  very  considerable  in 
cases  in  ^vhich  there  is  ectasy  of  high  degree,  and  may  amount  to  a  liter 
or  more,  but  even  in  those  cases  in  which  particles  of  food  are  not 
vomited,  and  in  which  there  is  no  demonstrable  retention  of  ingesta,  the 
amount  of  vomited  fluid  may  be  very  large.  I  have  frequently  observed 
the  vomiting  of  500  c.c.  and  more  of  pure  gastric  juice  without  any 
ingesta. 

The  vomit  usually  consists  of  a  fluid  mixed  with  a  little  mucus  and 
frequently  stained  slightly  green  from  the  admixture  of  bile  constituents. 
The  patients  state  that  it  tastes  acid  or  bitter.  If  particles  of  food  are 
vomited, — that  is,  if  vomiting  occurs  at  a  time  when  ingesta  are  still 
present  in  the  stomach, — the  vomit  usually  separates  into  three  distinct 
layers  :  at  the  bottom  of  the  vessel  will  be  found  a  narrow  layer  of  fine 
remnants  of  amylaceous  material ;  the  chief  portion  of  the  mass — 
the  middle  layer — consists  of  a  cloudy  fluid ;  on  top  will  be  found  a 
third  layer  of  foam  of  varying  depth. 

The  reaction  of  the  filtrate  is  always  acid.  It  contains  free  hydro- 
chloric acid  and  pepsin.  The  values  for  hydrochloric  acid  acidity  may 
be  either  normal  or  increased ;  the  latter  is  seen  particularly  in  cases 
where  the  vomit  still  cou tains  morsels  of  food.  The  vomit  usually  pos- 
sesses digestive  powers  and  is  capable  of  dissolving  a  disc  of  albumin  in 
a  normal  manner.  We  refer  to  the  section  on  the  examination  of 
aspirated  stomach-contents  for  the  special  details. 

Examination  of  the  stomach  is  particularly  important.  We  should 
not,  of  course,  limit  ourselves  to  the  external  examination,  but  should 
also  test  its  secretion,  its  motility,  and  its  absorptive  powers. 

In  many,  though  not  all,  cases  of  continuous  secretion  of  gastric 
juice  the  stomach  is  dilated.  The  longer  the  affection  exists  and  the 
more  severe  the  secretion  of  gastric  juice,  the  greater,  as  a  rule,  the  dila- 
tation. Continuous  secretion  of  gastric  juice  may  occur  without  dilata- 
tion, as  has  been  shown  by  Reichmann.  I  have  myself  repeatedly  seen 
cases  of  this  kind,  and  other  authors,  as  Honigmann,  Lichtheim,  Wil- 
kens,  Strauss,  and  others,  have  reported  the  same.  If  the  stomach  is 
very  much  dilated,  it  is  frequently  dislocated  at  the  same  time — that  is, 
it  may  either  occupy  a  lower  position  or  be  more  vertically  placed  than 
normal.  It  is  an  easy  matter  to  demonstrate  the  presence  of  ectasy. 
If  the  stomach  is  inflated,  the  outlines  of  the  organ  can  frequently  be 
seen  and  felt ;  at  the  same  time  succussion  sounds  may  be  elicited  over 
an  area  that  exceeds  the  boundaries  of  the  normal  stomach. 

The  fact  that  the  stomach  is  distended  does  not  necessarily  indicate 
that  ectasy  exists,  provided  we  define  ectasy  as  an  abnormal  increase  in 
the  size  of  the  stomach  plus  motor  insufficiency.  We  can  demonstrate 
that  there  is  motor  insufficiency  of  the  stomach  by  examining  the 
stomach-contents  removed  in  the  evening  or  early  in  the  morning  after 
fasting  :  in  moderate  degrees  of  motor  insufficiency  the  stomach  should 


SYMPTOMS.  343 

always  contain  more  or  less  abundant  remnants  of  the  midday  meal  if 
examined  before  supper ;  in  more  severe  degrees  some  remnants  of  the 
supper  will  !?till  be  found  in  the  morning  before  breakfast. 

In  other  cases  the  stomach  will  be  found  to  contain  only  gastric 
juice  and  no  food-particles  if  examined  in  the  morning  after  fasting 
and  before  breakfast.  This  does  not,  by  any  means,  indicate  that  the 
motor  power  of  the  stomach  is  reduced.  We  are  justified  in  speaking 
of  a  great  reduction  in  the  motor  powers  of  the  stomach  only  in  those 
cases  in  which,  in  addition  to  gastric  juice,  an  abundant  quantity  of 
food  is  found  in  the  stomach  after  a  prolonged  period  of  fasting. 

The  significance  of  motor  insufticiency  and  ectasy  in  cases  of  this 
kind  is  an  important  question  to  study.  These  complications  may 
originate  from  two  causes  :  they  may  either  be  due  to  simple  ectasy  of 
the  stomach  or  they  may  be  due  to  the  presence  of  some  mechanical  ob- 
struction at  the  exit  from  the  stomach  or  in  neighboring  parts  impeding 
the  passage  of  the  ingesta  into  the  intestine.  In  the  latter  instance 
motor  insufficiency  is,  of  course,  not  absolute,  but  only  relative. 

I  will  refer  later  on  to  the  connection  between  motor  insufficiency 
and  ectasy  and  continuous  secretion  of  gastric  juice,  and  will  only  men- 
tion in  this  place  that,  according  to  my  own  observations,  both  forms 
of  ectasy  can  either  follow  the  continuous  secretion  of  gastric  juice  or 
occur  at  the  same  time  ^^dth  it.  As  far  as  I  can  judge  from  the  history 
of  cases  of  stenosis  of  the  pylorus,  the  stenosis  is  not  always  the  primary 
factor,  but  may  occur  secondarily  as  a  result  of  other  processes.  A 
stenosis  alone,  as  I  shall  presently  show,  is  not  sufficient  to  produce 
continuous  secretion  of  gastric  juice,  even  if  hyperchlorhydria  exists. 
That  both  conditions  occur  together  does  not  demonstrate  that  the  one 
is  the  result  of  the  other. 

Palpation  shows  that  the  region  of  the  stomach  is  more  or  less  sensi- 
tive to  pressure  ;  in  some  cases  the  stomach  is  sensitive  to  pressure  over 
large  areas ;  in  other  cases  again,  only  in  the  region  of  the  pylorus. 
Painful  pressure-points  are  occasionally  found  in  the  back.  No  conclu- 
sions in  regard  to  the  seat  of  the  trouble  can  be  arrived  at  from  the 
location  of  these  pressure-points. 

In  many  cases  an  increased  resistance  is  felt  or  there  is  a  circum- 
scribed thickening  in  the  region  of  the  pylorus.  I  have  already  men- 
tioned that  cases  of  this  kind,  particularly  if  they  are  combined  with 
severe  degrees  of  ectasy,  with  great  emaciation  and  loss  of  strength, 
render  the  diagnosis  of  carcinoma  probable.  The  only  way  in  which 
to  avoid  this  wrong  diagnosis  is  to  examine  the  secretory  functions  of 
the  stomach  repeatedly.  The  cause  of  this  circumscribed  resistance  is 
usually  a  cicatricial  thickening  of  the  region  of  the  pylorus  following 
an  ulcer. 

The  examination  of  the  stomach  with  the  stomach-tube  is  more  im- 
portant than  the  external  examination  of  the  organ.  The  analysis  of 
the  stomach-contents  niust  be  modified  to  suit  the  questions  that  we  are 
trj-ing  to  determine  ui  this  section.  The  aspiration  of  stomach-con- 
tents for  diagnostic  purposes  after  a  test-meal  or  a  test-breakfast  at  the 
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height  of  digestion  is,  of  course,  important ;  at  the  same  time  it  is  not 
sufficient  in  these  cases,  for  here  we  wish,  if  possible,  to  demonstrate 
directly  whether  or  not  gastric  juice  is  secreted  in  the  absence  of  ingesta. 
For  this  reason  the  aspiration  of  stomach-contents  must  be  performed  at 
a  time  when  the  stomach  is  empty,  or  at  a  time  when  the  mucous  lining 
of  the  stomach  has  not  been  stimulated  by  food  for  a  prolonged  period. 

Reichmann  was  the  first  to  suggest  examining  the  stomach-contents 
at  a  time  when  neither  food  nor  drink  had  been  introduced  for  a  long 
period.  He  advised  washing  the  stomach  out  thoroughly  and  withhold- 
ing all  food  for  from  ten  to  twelve  hours,  and  then  determining 
whether  or  not  appreciable  quantities  of  gastric  juice  were  present  in 
the  stomach.  From  what  we  have  said  it  will  be  seen  that  this  aspi- 
ration of  stomach-contents  for  diagnostic  purposes  must  be  performed 
in  diiferent  ways.     I  usually  employ  three  procedures  : 

At  first  I  aspirate  the  stomach-contents  at  the  height  of  digestion. 
If  ectasy  exists,  I  aspirate  the  stomach-contents  for  from  five  to  seven 
hours  after  a  test-meal ;  I  prefer  aspirating  after  a  test  midday  meal 
because  a  certain  amount  of  information  is  given  us  by  macroscopic 
examination  at  this  time.  If  the  absence  of  ectasy  or  of  motor  insuffi- 
ciency can  be  determined,  the  aspiration  of  stomach-contents  can  be 
performed  earlier.  In  the  second  place  I  wash  out  the  stomach  early 
in  the  morning  after  a  period  of  fasting,  and  in  the  third  place  I  wash 
out  the  stomach  in  the  morning  after  fasting,  and  after  the  stomach 
has  been  thoroughly  washed  out  the  evening  before  at  10  o'clock,  the 
patient,  of  course,  taking  neither  sohd  nor  liquid  food  in  the  mean 
time. 

If  a  test-meal  is  administered  to  a  patient  with  pronounced  continu- 
ous secretion  of  gastric  juice,  and  if  the  stomach-contents  is  aspirated 
for  from  four  to  seven  hours  later,  an  abundant,  largely  fluid,  mass  will, 
as  a  rule,  be  obtained.  The  quantity  of  this  material  varies,  but  may 
amount  to  one  liter  or  more.  If  the  stomach-contents  is  collected  in  a 
measuring  cylinder,  it  will  be  seen  that  the  mixture  separates  into  three 
layers,  like  the  vomit :  on  top  there  is  a  layer  of  foam  ;  in  the  middle  a 
cloudy,  usually  light-yellowish,  fluid  that  forms  the  bulk  of  the  mixture, 
and  at  the  bottom  a  third  layer,  consisting  of  a  fine  whitish  sediment. 
The  latter  consists  almost  exclusively  of  more  or  less  finely  distributed 
remnants  of  amylaceous  material ;  morsels  of  meat  are  rarely  found  in 
the  sediment ;  here  and  there  possibly  a  few  fine  fibers,  or,  in  excep- 
tional cases,  a  few  isolated  coarse  pieces  of  meat.  Whether  the  pres- 
ence of  these  larger  morsels  indicates  insufficiency  of  pepsin  secretion 
has  not  been  determined  ;  possibly  in  an  ectatic  stomach  the  mucous 
membrane  arranges  itself  into  folds  in  which  some  of  these  morsels 
become  lodged  and  thus  escape  digestion. 

The  filtrate  of  the  stomach-contents  gives  a  very  pronounced  hydro- 
chloric-acid reaction ;  the  acidity  is  generally  increased,  and  it  may 
amount  to  80,  100,  and  even  more.  The  values  for  free  hydrochloric 
acid  equal  50  and  more.  The  filtrate  gives  good  peptone  reactions  and 
is  capable  of  digesting  a  disc  of  albumin.     Microscopic  examination  of 


SYMPTOMS.  345 

the  filtered  residue  reveals  the  presence  of  abundant  masses  of  amylace- 
ous material,  many  yeast-cells,  and  occasionally  sarcina. 

It  is  known  that  amyloly^is  begins  in  the  mouth  and  continues  for 
a  time  in  the  stomach,  but  that  it  is  terminated  as  soon  as  free  hydro- 
chloric acid  appears.  In  cases  of  continuous  secretion  of  gastric  juice 
diiferent  conditions  exist  in  the  stomach  than  in  normal  subjects,  in  the 
sense,  namely,  that  free  hydrochloric  acid  is  present  when  the  organ  is 
empty  ;  besides,  an  additii)nal  amount  of  hydrochloric  acid  is  produced 
as  soon  as  food  is  tiiken,  and  this  amount  may  be  abnormally  large 
because  hyperchlorhydria  is  frequently  found  together  with  continuous 
secretion  of  gastric  juice  ;  it  is  not  surprising,  therefore,  to  find  that, 
under  these  conditions,  amylolysis  is  impeded. 

In  many  cases  of  continuous  secretion  of  g"astric  juice  we  also  see  an 
abnormal  development  of  gas,  as  shown  by  the  layer  of  foam  that  forms 
on  top  of  the  stomach-contents.  Kuhn  has  shown  that  this  fermenta- 
tive process  may  develop  to  such  a  degree  that  large  quantities  of  com- 
bustible gas  are  formed.  Graseous  fermentation  always  presupposes  the 
existence  of  a  considerable  degree  of  motor  insufficiency,  and  for  this 
reason  we  find  this  symptom  most  pronounced  m  cases  of  continuous 
secretion  of  gastric  juice  complicated  with  severe  degrees  of  motor  in- 
sufficiency. This  gaseous  fermentation  is  due  to  the  action  of  microbes, 
particularly  of  yeast-cells,  on  amylacea.  A  pronounced  degree  of  fer- 
mentation indicates  that  stagnation  of  stomach-contents  has  occurred. 
The  investigations  of  Kuhn,  Strauss,  and  others  demonstrate  positivelv 
that  the  hydrochloric  acid  of  the  stomach-contents  does  not  impede  the 
development  of  yeast,  provided  a  suitable  pabulum  for  the  development 
of  these  cells  is  given. 

Strauss  has  reported  an  anomalous  case  of  continuous  hypersecretion 
that  merits  particular  mention.  In  this  case  the  vomit,  as  usual,  formed 
three  layers ;  they  were  different,  however,  from  those  ordinarilv  seen : 
in  place  of  a  layer  of  foam,  a  layer  of  fat  was  found,  consisting  of  numer- 
ous droplets  of  fat  that  were  separated  from  one  another  bv  small 
swollen  masses  of  amylaceous  material ;  a  confluence  of  the  different 
droplets  of  fat  was  prevented  in  this  way.  No  gaseous  fermentation 
developed  in  this  stomach-contents  even  after  the  vomit  was  placed  into 
the  incubator.  This  case  is  remarkable  because  neither  motor  insuffi- 
ciency nor  ectasy  could  be  determined,  and  because,  nevertheless,  quan- 
tities of  stomach-contents  that  varied  from  150  to  500  c.c.  could  be 
aspirated  after  a  prolonged  period  of  fasting,  whether  or  not  the  stomach 
was  washed  out  the  evening  before. 

The  examination  of  the  stomach-contents  after  a  period  of  fasting 
when  the  stomach  is  empty  is  more  important  than  the  examination 
of  the  stomach-contents  at  the  height  of  digestion.  The  aspiration  of 
gastric  contents  from  an  empt}^  stomach  can  be  performed  in  tsvo 
ways  :  the  stomach  can  either  be  washed  out  early  in  the  morning 
before  breakfast,  or  it  can  be  first  thoroughly  cleansed  the  evening 
before  and  then  washed  out  in  the  morning,  care  being  taken,  of  course, 
that  the  patient  eats  nothing  in  the  mean  time.     The  former  method  is 
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applicable  only  to  those  cases  that  are  not  complicated  by  severe  degrees 
of  ectasy.  If  ectasy  is  present,  the  stomach  always  contains  morsels 
of  food  in  the  morning  that  have  remained  over  from  the  day  before. 
In  cases  of  this  character  the  first  method  cannot  answer  the  question 
whether  or  not  a  secretion  of  gastric  juice  occurs  when  the  stomach  is 
empty.  Here  all  food  must  be  withheld  for  a  long  time  or  Reich- 
mann's  method  be  employed. 

One  objection  that  has  been  offered  to  this  latter  method,  particu- 
larly in  cases  of  ectasy,  is  that  it  cannot  positively  be  determined 
whether  or  not  the  preliminary  washing  has  really  removed  all  food- 
particles  from  the  stomach.  The  opponents  of  this  method  claim  that 
even  a  small  amount  of  food  remaining  behind  would  lead  to  the  pro- 
duction of  a  certain  amount  of  gastric  juice,  so  that  the  presence  of 
gastric  juice  in  the  morning  would  not  necessarily  indicate  spontaneous 
secretion  of  gastric  juice,  but  would  merely  be  the  expression  of  con- 
tinuous digestive  activity. 

I  believe,  however,  tlaat  it  is  possible  to  cleanse  the  stomach  thor- 
oughly, even  in  cases  of  most  pronounced  ectasy.  I  have  performed 
this  manipulation  many  times,  and  have  arrived  at  the  conclusion  that 
it  is  practical.  In  many  cases  of  ectasy,  or,  to  employ  the  expression 
that  is  more  popular  with  younger  authors,  in  many  cases  of  motor  in- 
sufficiency of  the  second  degree,  I  have  thoroughly  cleansed  the  stomach 
the  evening  before  and  then  aspirated  the  stomach-contents  the  next 
morning  before  breakfast.  Even  in  cases  of  most  pronounced  ectasy 
the  stomach  was  often  empty  in  the  morning,  whereas  if  the  stomach 
was  not  cleansed  the  evening  before,  quantities  of  gastric  contents 
varying  from  500  to  800  c.c.  were  always  found.  I  have  records  of  a 
number  of  these  cases.  This,  it  appears  to  me,  demonstrates  that  it  is 
possible  thoroughly  to  cleanse  the  stomach  even  if  ectasy  exists ;  it  is 
true  that  to  do  this  thoroughly  much  time  and  much  patience  are  re- 
quired ;  possibly,  too,  some  practice  and  experience.  No  one  will  deny 
that  remnants  of  food  may  remain  behind  if  the  lavage  of  the  stomach 
is  not  carefully  performed. 

I  think  the  statement  that  the  presence  of  secretion  in  the  stomach 
in  the  morning  after  evening  lavage  is  an  artefact  may  be  considered  a 
precarious  one  for  another  reason.  Even  assuming  that,  despite  a  most 
careful  lavage  in  the  evening,  a  few  remnants  of  food  could  remain  in 
the  stomach,  these  particles  could  not  be  made  responsible  for  the 
presence  of  an  abundant  amount  of  secretion  if  they  disappear  from  the 
stomach  by  morning.  It  seems  to  me  that  as  soon  as  these  remnants  of 
food  would  be  propelled  onward  into  the  intestine,  secretion  in  the 
stomach  would  stop.  Secretion  stops  in  a  normal  and  even  an  ectatic 
stomach  as  soon  as  all  remnants  of  food  are  removed  from  the  organ. 
It  might  be  argued  that  possibly  the  stomach  had  also  succeeded  in  get- 
ting rid  of  the  remnants  of  food  that  had  remained  behind  from  the 
evening  before,  but  how  would  this  explain  that  it  did  not,  at  the  same 
time,  get  rid  of  the  gastric  juice  that  was  secreted  ?  It  appears  to  me 
that  if  we  find  150  to  200  or  300  c.c.  or  more  of  stomach-contents  in 
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the  morning  before  breakfast  without  a  trace  of  food,  we  are  certainly 
justified  in  speaking  of  continuous  secretion,  even  though  ectasy  be 
present.  Simple  ectusy,  even  when  it  is  complicated  with  hyperchlor- 
hydria  and  when  it  is  highly  developed,  does  not  do  this.  It  is 
true  that  the  presence  of  a  few  particles  of  food  may  make  the  inter- 
pretation of  the  findings  in  the  morning  doubtful  ;  but  if  200,  300,  or 
500  c.c.  of  gastric  juice  should  be  found  and  only  a  few  grains  of  amy- 
laceous material,  it  appears  to  me  that  the  amount  of  gastric  secretion 
is  not  proportionate  to  the  degree  of  irritation  that  these  few  grains  of 
material  could  exercise  on  the  mucous  membrane  of  the  stomach.  A 
characteristic  feature  of  continuous  secretion  of  gastric  juice  is  the  dis- 
proportion between  the  irritation  and  the  secretion.  If  swallowing 
saliva  causes  the  appearance,  in  a  perfectly  healthy  person,  of  300  c.c. 
of  gastric  secretion  in  the  morning,  we  must  assume  that  there  is  an 
abnormal  irritability  of  the  gastric  glands.  The  same  obtains  in  cases 
in  which  an  acute  gastrosuccorrhea  occurs  after  some  psychic  excite- 
ment :  here  the  gastric  glands  are  overstimulated  by  an  irritant  that 
ordinarily,  and  under  normal  conditions,  would  not  exercise  any  effect 
on  their  function. 

But  I  will  leave  aside  those  cases  in  which  a  few  isolated  particles 
of  food  are  found  in  the  morning,  together  with  an  abundant  quantity 
of  gastric  juice.  AVe  may,  at  all  events,  say  that  a  large  quantity — 
100  c.c.  and  more — of  gastric  juice  without  any  admixture  of  food- 
particles  indicates  continuous  secretion  of  gastric  juice,  particularly  if 
found  in  the  morning  after  thorough  lavage  of  the  stomach  the  evening 
before.  If  we  know  that  the  wash-water  of  the  evening  before  was 
perfectly  clear  and  did  not  contain  a  trace  of  hydrochloric  acid,  and  that 
the  patient  ate  nothing  whatever  during  the  night,  we  are  certainly  fully 
justified  in  diagnosing  this  condition.  It  is  immaterial  whether  this 
state  is  called  spontaneous  or  continuous  secretion  of  gastric  juice  ;  at 
all  events,  the  stomach  in  these  cases  reacts  to  stimulants  that  ordinarily 
would  not  irritate  it,  and  an  abundant  secretion  of  gastric  juice  occurs 
where  otherwise  only  a  minimal  quantity  or  none  at  all  would  be 
secreted. 

After  all,  I  consider  Reichmann's  method,  provided  it  is  performed 
with  all  necessary  precautions,  practical  ;  at  all  events,  I  always  use  it 
in  cases  of  this  kind.  It  is  necessary,  of  course,  that  the  fluid  aspirated, 
the  so-called  "  fasting  secretion  "  ("  Niichternes  Sekret "),  possess  all  the 
properties  of  gastric  juice.  The  term  secretion  after  fasting  is  used  in 
contradistinction  to  the  term  residue  after  fasting ;  the  fluid  aspirated  is 
usually  watery  and  clear  or  slightly  yellowish-green  in  color,  and  fre- 
quently turns  grass-green  on  standing.  The  green  color  is  usually  due 
to  the  admixture  of  small  quantities  of  bile  constituents.  The  secretion 
generally  consists  of  a  slightly  cloudy  fluid,  and  contains  no  threads  of 
mucus  unless  some  complication  exists.  The  reactions  for  free  hydro- 
chloric acid  are  usually  distinct.  The  values  for  hydrochloric  acid,  also 
those  for  free  hydrochloric  acid,  are,  as  a  rule,  pretty  high ;  no  organic 
acids  are  found.     The  biuret  reaction  is  positive  ;  no  gaseous  fermenta- 
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tion  occurs  even  in  the  incubator  after  the  addition  of  dextrose ;  the 
secretion  possesses  peptic  powers.  According  to  the  investigation  of 
Strauss,  performed  in  my  clinic,  the  specific  gravity  may  be  from  1004 
to  1006.5,  or  only  a  little  higher ;  the  residue  after  fasting,  on  the  other 
hand,  has  a  much  higher  specific  gravity. 

In  those  cases  in  which  pronounced  degrees  of  motor  insufficiency 
do  not  exist  things  will  be  different ;  here  aspiration  in  the  morning 
before  breakfast  reveals  the  presence  of  a  homogeneous  secretion,  pro- 
vided the  stomach  has  the  power  of  removing  the  ingesta  during  the 
night.  The  morning  secretion  will  be  the  same,  whether  the  stomach 
was  carefully  washed  out  the  evening  before  or  whether  lavage  was 
not  performed  after  supper.  The  following  case  may  be  quoted  as 
an  example  :  The  man,  L.  F.,  was  an  agriculturalist  forty-nine  years 
old.  When  the  patient  was  first  received  in  the  hospital,  the  clinical 
diagnosis  of  gastroptosis  and  hyperacidity  was  made ;  he  was  examined 
later  on  and  a  second  diagnosis  of  gastroptosis,  sKght  motor  insuf- 
ficiency, and  continuous  secretion  of  gastric  juice  was  substituted. 

The  patient  was  received  in  the  hospital  in  August,  1893.  The  first  history 
elicited  was  altogether  negative,  the  patient  stating  that  he  had  always  been  per- 
fectly healthy.  The  first  stomach  symptoms  appeared  after  the  campaign  of  1866  ; 
the  symptoms  receded  from  time  to  time,  but  would  always  recur.  The  only  dis- 
tressing symptoms  were  attacks  of  pain ;  only  in  exceptional  cases,  "  if  there  was 
too  much  acid,"  vomiting  occurred ;  as  soon  as  he  ate  something  the  pain  disap- 
peared. Objective  examination  revealed  that  the  stomach  was  slightly  lower 
than  normal,  with  its  lower  boundary  about  a  finger's  width  below  the  umbilicus. 
The  quantity  of  residue  that  could  be  aspirated  after  a  test-meal  was  small :  in 
one  case  75,  in  another  120  c.c.  The  acidity  was  increased — the  total  acidity  120, 
free  hydrochloric  acid  73  to  79.  In  the  morning,  after  fasting,  the  stomach  was 
empty,  also  if  it  was  thoroughly  cleansed  the  evening  before.  The  presence  of 
gaseous  fermentation  could  not  be  determined. 

Aspiration  in  the  morning  after  fasting  and  before  breakfast  revealed  the  fol- 
lowing conditions : 
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In  this  case,  therefore,  110  to  250  c.c.  of  secretion  were  found  on  the  following 
morning,  whether  or  not  the  stomach  was  cleansed  the  evening  before,  or  whether 
an  abundant  supper  was  given,  followed  by  cleansing  of  the  stomach.  The  stom- 
ach-contents contained  no  particles  of  food,  and  its  specific  gravity  fluctuated 
between  1004  and  1005. 

During  his  first  visit  to  the  hospital  the  patient  remained  only  five  days. 
About  a  year  afterward  he  was  again  admitted ;  he  stated  that  he  had  felt  very 
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well  after  leaving  the  hospital,  but  that  his  old  symptoms  had  returned.  He  suf- 
fered no  pain  for  two  or  three  hours  after  a  large  meal ;  at  the  end  of  this  time, 
however,  the  pain  would  begin,  and  reach  its  acme  about  six  hours  after  eating. 
He  also  complained  of  pain  between  11  and  2  o'clock  at  night,  also  occasionally 
before  eating.  In  the  course  of  the  last  four  weeks  attacks  of  vomiting  occurred 
almost  regularly — in  the  night  between  11  and  2  o'clock,  and  in  the  evening 
between  5  and  6  o'clock.  He  claims  that  his  appetite,  which  formerly  was  so 
good,  is  now  very  much  reduced.  Occasionally  he  develops  canine  hunger.  An 
objective  examination  reveals  that  the  stomach  is  lower  than  normal — the  upper 
boundary  2  fingers  above,  the  lower  one  3  to  4  fingers  below,  the  umbilicus. 

Aspiration  of  the  stomach-contents  after  a  test-meal  showed  that  from  300  to 
400  c.c.  of  residue  were  present  containing  remnants  of  amylaceous  material,  no 
meat,  no  yeast-cells;  there  was  no  fermentation.  The  total  acidity  was  150  ;  free 
hydrochloric  acid,  40. 

Here,  then,  a  continuous  secretion  of  gastric  juice  had  developed. 
When  the  patient  first  entered  the  hospital  this  condition  could  not  be 
diagnosed ;  at  that  time,  however,  he  was  already  suffering  from  hyper- 
chlorhydria.  When  he  was  admitted  the  second  time,  there  was  a 
moderate  degree  of  motor  insufficiency ;  the  insufficiency,  however,  was 
not  severe,  as  was  shown  by  the  absence  of  food-particles  in  the  morn- 
ing ;  nevertheless,  a  fairly  abundant  quantity  of  secretion  was  always 
present  in  the  morning  after  fasting  and  before  breakfast.  That  the 
secretion  was  not  due  to  the  lavage  of  the  stomach  was  shown  by  the 
fact  that  an  analogous  amount  of  secretion  containing  no  particles  of 
food  was  found  in  the  morning,  even  if  the  stomach  was  not  washed  out 
the  evening  before. 

Inversely,  I  could  report  a  number  of  cases  of  motor  insufficiency 
of  high  degree  plus  hyperchlorhydria  in  which  a  large  amomit  of  residue 
was  found  in  the  morning  when  the  stomach  was  not  thoroughly  washed 
out  the  evening  before,  whereas  nothing  was  foimd  if  the  stomach  had 
been  washed  out.     It  may  suffice  to  mention  one  example  : 

Mrs.  A.  W.,  aged  thirty-seven,  underwent  a  laparotomy  for  an  ovarian  cyst 
four  years  ago.  Some  time  afterward  she  complained  of  pain  in  the  right  side 
that  appeared  particularly  when  she  walked.  Soon  attacks  of  vomiting  occurred 
three  and  four  hours  after  eating,  which  grew  more  and  more  frequent ;  pain  ap- 
peared in  the  epigastric  region,  and  she  suffered  from  heartburn.  These  symp- 
toms were  relieved  by  vomiting ;  occasionally  the  disagreeable  symptoms  would 
disappear  if  the  patient  took  some  more  food.  Hematemesis  never  occurred. 
There  was  no  nocturnal  pain.     The  bowels  were  constipated,  the  thirst  increased. 

Physical  examination  revealed  sensitiveness  to  pressure  in  the  right  hypo- 
chondriac region  radiating  toward  the  scar.  There  was  a  very  distinct  succussion 
sound  in  the  left  hypochondriac  region  and  in  the  epigastrium,  extending  three 
fingers  below  the  umbilicus.     Abnormal  resistance  could  not  be  felt  anywhere. 

The  stomach-contents  was  aspirated  one  hour  after  a  test-breakfast ;  210  c.c. 
of  finely  divided  stomach-contents  were  found.  The  total  acidity  was  81 ;  free 
hydrochloric  acid,  90.  Four  hours  after  a  test-meal  400  c.c.  of  a  finely  distributed 
mass  of  food  and  an  abundant  quantity  of  fluid  were  found  ;  total  acidity,  120 ; 
free  hydrochloric  acid,  85.  Inflation  showed  that  the  lesser  curvature  was  situated 
three  fingers  above  the  umbilicus,  the  greater  curvature  two  fingers  above  the  sym- 
physis. 

Aspiration  of  the  stomach-contents  early  in  the  morning,  preceded  by  lavage 
of  the  stomach  the  evening  before  (the  patient  taking  the  last  food  at  9  o'clock 
in  the  evening),  showed  that  600  c.c.  of  stomach-contents  were  present  that 
readily  separated  into  three  layers.  Microscopic  examination  revealed  the  pres- 
ence of  numerous  grains  of  starchy  material,  sarcina,  and  yeast-cells.  The  total 
acidity  was  160;  free  hydrochloric  acid,  76.      In  the  incubator  there  was  an 
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abundant  development  of  gas.  The  next  evening  the  stomach  was  thoroughly 
washed  out  at  10  o'clock.  Aspiration  the  next  morning  showed  that  the  stomach 
was  completely  empty.  Methodic  lavage  was  instituted,  massage  was  given,  a 
suitable  diet  prescribed,  and  other  measures  employed.  Under  this  regime  the 
residue  in  the  evening  became  smaller  and  the  motor  insufficiency  improved. 
About  seven  weeks  after  her  admission  into  the  hospital  the  stomach  was  found 
completely  empty  in  the  evening  before  supper.  After  ten  weeks  she  was  dis- 
missed, cured  of  all  her  symptoms  ;  the  tone  of  the  organ  was  normal ;  the  stom- 
ach was  still  slightly  dislocated  downward. 

The  clinical  diagnosis  of  this  case  when  it  was  admitted  was  ectasy, 
motor  insufficiency  of  the  second  degree,  gastroptosis,  hyperchlorhydria, 
no  continuous  secretion  of  gastric  juice. 

In  this  case,  therefore,  ectasy  of  high  degree  and  hyperchlorhydria 
had  been  present  for  some  time  ;  notwithstanding  this  no  continuous 
secretion  of  gastric  juice  was  found.  Even  though  the  stomach  was 
carefully  washed  out  the  evening  before  and  though  the  conditions  were 
most  favorable  for  stagnation,  and  although,  finally,  hyperchlorhydria 
existed,  no  gastric  juice  was  found  in  the  morning.  This  demonstrates, 
like  the  other  case  quoted  above,  that  it  is  possible  thoroughly  to  cleanse 
an  ectatic  stomach,  and  that  ectasy  alone,  even  when  it  is  combined 
with  hyperchlorhydria,  is  not  sufficient  to  cause  the  secretion  of  gastric 
juice  ;  a  second  factor  must,  therefore,  always  be  present  in  addition  to 
ectasy  :  wherever  we  find  continuous  secretion  of  gastric  juice  in  this 
condition,  we  must  assume  that  the  glands  of  the  gastric  mucosa  are 
abnormally  irritable. 

It  is  possible  to  demonstrate  in  still  another  way  that  the  continuous 
secretion  of  gastric  juice  is  not,  as  has  been  stated,  clue  to  stagnation  and 
to  the  prolongation  of  digestion  and  the  secretion  of  gastric  juice  that 
naturally  would  result  from  such  a  condition. 

We  have  repeatedly  introduced  the  stomach-tube  in  cases  with  con- 
tinuous secretion  of  gastric  juice  without,  at  the  same  time,  introducing 
anything  from  the  mouth  into  the  stomach,  and  were  still  able  to  aspirate 
some  secretion  from  the  stomach  every  time  the  sound  was  introduced, 
even  though  the  intervals  between  the  introduction  of  the  sound  were 
very  short.      I  will  limit  myself  to  quoting  one  example  of  this  kind  : 
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II. 


Contents  of  the  stomach  in  the  morning  after  fasting 
and  before  breakfast  and  after  the  stomach  was 
thoroughly  cleansed  the  evening  before      .... 

Half  an  hour  after  the  first  aspiration 

One  hour  after  the  first  aspiration 

An  hour  and  a  half  after  the  first  aspiration     .    .    . 

Contents  of  the  stomach  in  the  morning  before 
breakfast,  after  fasting,  and  after  lavage  the 
evening  before 

Half  an  hour  later 

One  hour  later 
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I  wish  expressly  to  emphasize  the  fact  that  the  same  amount  of 
fluid  was  found  in  the  stomach  the  next  morning  after  fasting  and  be- 
fore breakfast,  whether  or  not  the  stomach  was  washed  out  the  evening 
before.  The  constitution  of  the  fluid,  moreover,  was  the  same,  and  in 
neither  case  did  we  find  any  particles  of  food.  The  fact  that  a  consid- 
erable quantity  of  gastric  secretion  could  be  aspirated  after  so  short  a 
time  sliows  conclusively  that  in  this  case  the  accumulation  of  secretion 
was  not  due  to  a  stagnation  of  the  product  of  the  gastric  glands,  but 
that  a  new  quantity  of  gastric  juice  was  continuously  secreted  ;  the  fact, 
also,  that  only  a  few  hundred  cubic  centimeters  of  gastric  juice  were 
found  in  the  morning  after  fasting  and  before  breakfast  demonstrates 
that  in  the  mean  time  some  secretion  must  have  been  removed  from  the 
stomach ;  in  other  words,  that  this  finding  cannot  possibly  be  attributed 
to  simple  stagnation.  It  seems  justifiable  to  mquire  why  this  secretion 
was  not  at  once  completely  removed  from  the  stomach.  We  must 
expect,  however,  a  priori,  that  if  the  secretion  of  gastric  juice  is  con- 
tinuous, a  portion  of  the  secretion  will  remain  behind,  particularly  in 
cases  of  ectasy.  The  examples  we  have  quoted  above  show  at  the  same 
time  that  ectasy  alone,  even  if  it  is  very  severe,  cannot  cause  the  contin- 
uous secretion  of  gastric  juice,  even  if  hyperchlorhydria  exists  at  the 
same  time. 

It  is  not  sm-prising  to  find  small  quantities  of  combined  hydro- 
chloric acid  in  these  conditions ;  even  in  normal  subjects,  in  whom  a 
certain  amount  of  gastric  secretion  is  occasionally  found  after  fasting, 
hydrochloric  acid  is  occasionally  in  combination.  It  is  possible  that  the 
saliva,  mucus,  etc.,  that  has  been  swallowed  can  be  made  responsible  for 
this.  The  saliva  that  is  swallowed  cannot,  however,  be  considered  the 
cause  of  continuous  gastric  secretion  ;  this  is  manifest  when  we  remember 
that  normally  appreciable  quantities  of  gastric  juice  are  never  found 
after  fasting.  We  are  justified  in  deducing,  therefore,  that  another 
factor — namely,  abnormal  irritability  of  the  gastric  glands — must  play  a 
role. 

After  all  that  we  have  said  I  feel  justified  in  stating  that  the  pres- 
ence of  an  abundant  quantity  of  gastric  juice  after  a  period  of  fast- 
ing proves  that  there  is  a  continuous  secretion  of  gastric  juice.  I  also 
feel  justified  in  indorsing  Reichmann's  method  of  washing  the  stomach 
late  at  night,  then  pumping  it  out  early  in  the  morning  before  break- 
fast. I  have  found  this  method  very  useful  and  can  recommend  it. 
The  aspiration  of  stomach-contents  must,  of  course,  be  carefully  and 
thoroughly  performed ;  but  in  case  a  little  water  should  remain  behind, 
we  may  expect  that  it  will  be  propelled  into  the  intestine  before  the 
next  morning.  In  ectasy  of  severe  degree,  even  if  it  is  combined  with 
hyperchlorhydria,  the  stomach  is  usually  found  empty  in  the  morning 
if  it  is  thoroughly  washed  out  the  evening  before,  but  assuming  that 
some  water  were  retained,  this  alone  would  never  cause  a  continu- 
ous secretion  of  gastric  juice  even  in  ectasy ;  if  it  did,  we  would  be 
justified  in  belie^dng  that  so  mild  an  irritant  as  luke-warm  water  was 
capable  of  causing  a  permanent  production  of  gastric  juice. 
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I  will  admit  that  in  certain  cases  of  severe  ectasy  or  in  cases  of 
motor  insufficiency  of  high  degree  it  may  at  times  be  impossible  to 
remove  all  the  water  from  the  stomach  ;  but  if  in  the  one  group  of 
cases  we  constantly  find  some  secretion  in  the  stomach  the  next  morn- 
ing, and  do  not  find  it  in  the  other  group  of  cases  in  spite  of  the  fact 
that  the  same  manipulations  are  performed  in  both  cases,  and  that  in 
both  the  degree  of  motor  insufficiency  is  the  same  and  the  secretion  of 
gastric  juice  is  good ;  in  fact,  even  though  there  be  hyperchlorhydria, 
we  must  conclude  that  something  besides  ectasy  is  responsible  for  this 
continuous  secretion. 

I  have  already  mentioned  that  in  cases  of  continuous  secretion  of 
gastric  juice  nocturnal  attacks  of  pain  are  quite  frequent.  This  seems 
to  me  to  be  particularly  significant  in  those  cases  in  which  the  motor 
powers  of  the  stomach  are  not  reduced  or  are  only  slightly  impaired. 
Here  the  occurrence  of  such  nocturnal  attacks  leads  us  to  suspect  some 
secretory  perversion,  for  pain  can  never  be  produced  in  the  stomach 
when  it  is  empty.  If,  for  instance,  attacks  of  pain  with  vomiting  occur 
in  a  case  whose  motor  power  is  good  or  only  slightly  reduced,  and  at  a 
time  when  we  can  assume  that  the  food  eaten  at  supper-time  is  removed, 
we  may  readily  suspect  that  there  is  spontaneous  secretion  of  gastric 
juice ;  attacks  of  pain,  therefore,  at  2  o'clock  in  the  morning  after  a 
simple  supper  indicate  the  existence  of  this  perversion.  If  the  patient 
is  afflicted  with  motor  insufficiency  of  high  degree,  this  conclusion  is 
not,  of  course,  valid. 

If  what  we  have  said  is  correct,  namely,  that  the  continuous  secre- 
tion of  gastric  juice  is  no  disease  sui  generis,  but  merely  a  perversion  of 
function,  we  need  not  be  surprised  to  find  numerous  other  complications 
in  this  condition. 

Complications. — The  most  frequent  complication  we  encounter  is 
ectasy  ;  this  may  be  either  purely  atonic  or  may  be  due  to  stenosis  of 
the  pylorus.  The  fact  that  continuous  secretion  of  gastric  juice  is  fre- 
quently seen  without  ectasy  indicates  that  the  latter  condition  is  not  the 
dire'ct  cause  of  the  former ;  this  is  further  demonstrated  by  the  fact  that 
continuous  secretion  of  gastric  juice  is  absent  in  the  majority  of  cases 
of  ectasy.  If  the  development  of  the  disease  can  be  carefully  pursued, 
it  will  frequently  be  found  that  ectasy  does  not  complicate  the  process 
until  late  in  the  disease.  If  the  patient  is  seen  after  the  disease-picture 
is  fully  developed,  it  is  almost  impossible  to  determine  whether  the 
ectasy  or  the  perversion  of  gastric  secretion  was  the  primary  event. 

The  development  of  atonic  ectasy  in  cases  of  continuous  secretion 
of  gastric  juice  can  readily  be  understood ;  the  fact  that  gastric  juice 
is  continuously  present  in  the  stomach  and  that  this  fluid  is  very  acid 
and  that  its  acidity  is  increased  whenever  more  food  is  introduced,  must 
naturally  impede  amylolysis  ;  consequently  amylaceous  food  remains  in 
the  stomach  for  an  abnormally  long  time.  Another  reason  why  the 
stomach  never  empties  itself  is  that  the  secretion  of  gastric  juice  is  so 
continuous  that  it  can  never  be  completely  evacuated  and  the  stomach 
can  never  be  absolutely  at  rest.     A  third  factor  that  favors  the  develop- 
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ment  of  ectasy  is  the  increased  acidity  of  the  stomach-contents,  which 
either  at  the  height  of  digestion  or  possibly  when  the  stomach  is  empty 
may  canse  spasmodic  contraction  of  the  pylorus  ;  when  this  occurs,  the 
propulsion  of  the  stomach-contents  into  the  intestine  is  prevented. 
Owing  to  this  continuous  strain  on  the  organ,  which  need  not  be  very 
severe  in  the  beginning,  the  stomach  gradually  becomes  exhausted,  its 
walls  relaxetl,  and  gradually  more  and  more  distended,  so  that  in  this 
way  ectasy  develops. 

The  explanation  of  this  process  is  very  difficult  in  those  cases  in 
which  there  is  a  stenosis  of  the  pylorus  and  in  which  the  peristaltic 
movements  of  the  stomach  are  very  active,  showing  that  the  stomach, 
while  dilated,  is  not  atonic,  but  hypertonic.  It  is  impossible  to  decide 
in  this  case  whether  the  stenosis  of  the  pylorus  was  the  primary  factor 
or  whether  it  was  secondary  to  the  continuous  secretion  of  gastric  juice, 
unless,  of  course,  the  development  of  the  disease  has  been  carefully 
studied  from  its  incipiency.  To  judge  from  my  personal  experience, 
both  classes  of  cases  can  occur,  but  even  in  those  instances  where  the 
stenosis  of  the  pylorus  is  the  primary  factor  and  the  continuous  secre- 
tion of  gastric  juice  the  secondary  one,  I  do  not  think  it  by  any  means 
positively  demonstrated  that  the  latter  condition  is  a  direct  result  of  the 
former.  There  may  be  stenosis  of  the  pylorus  of  very  high  degree,  even 
stenosis  of  the  pylorus  plus  hyperchlorhydria,  and  at  the  same  time  no 
continuous  secretion  of  gastric  juice ;  again,  there  may  be  much  stag- 
nation of  stomach-contents,  the  stomach  may  be  so  ectatic  that  it  cannot 
get  rid  of  its  contents  over-night,  and  still  there  may  not  be  any  con- 
tinuous secretion  of  gastric  juice  whatsoever.  We  may  say,  therefore, 
that  neither  h\^erchlorhydria  nor  ectasy  of  high  degree  is  necessarily 
followed  by  a  continuous  secretion  of  gastric  juice. 

It  is  true,  as  we  have  shown  above,  that  hyperchlorhydria  and  con- 
tinuous secretion  of  gastric  juice,  while  different  in  many  respects,  are 
related  in  others  ;  and  if  it  is  true  that  hyperchlorhydria  can  result  from 
a  slight  degree  of  hyperirritability  of  the  gastric  glands,  and  continuous 
secretion  of  gastric  juice  from  a  high  degree  of  irritability  of  these  glands, 
we  need  not  be  surprised,  in  some  instances,  to  see  a  case  of  hyperchlor- 
hydria gradually  develop  into  a  case  of  continuous  secretion,  and  in 
other  instances  to  see  no  such  development.  Hyperchlorhydria  is  the 
most  favorable  predisposing  factor  of  ulcer.  It  is  pretty  generally 
recognized  nowadays  that  ulceration  of  the  stomach  readily  develops  in 
cases  of  hyperacidity.  If  a  patient  is  afflicted  M'ith  continuous  secre- 
tion of  gastric  juice,  there  is  usually  some  hvperchlorhydria ;  we  need 
not  be  astonished,  therefore,  to  find  that  a  patient  with  continuous  secre- 
tion of  gastric  juice  readily  develops  ulcer ;  if  such  an  ulcer  is  situated 
near  the  pylorus,  a  cicatricial  stenosis  of  this  part  may  develop.  This 
may  explain  why  an  ulcer  may  secondarily  develop  in  cases  of  continu- 
ous secretion  of  gastric  juice,  leading  in  its  ultimate  consequences  to  a 
cicatricial  stenosis  of  the  region  of  the  pylorus  and  to  secondary  ectasy. 

Things  are  different  in  cases  in  which  ectasy  is  apparently  the  pri- 
mary factor,  gastrosuccorrhea  the  secondary  one  ;  here,  it  appears  to  me, 

23 


354  CHRONIC  HYPERSECRETION. 

we  are  justified  in  assuming  that  the  formation  of  an  ulcer  is  favored  by 
the  hyperacidity,  that  the  ulcer  leads  to  stenosis  of  the  pylorus  and  then 
to  ectasy.  Ectasy  per  se  did  not  cause  the  continuous  secretion  of 
gastric  juice  ;  it  is  more  probable  that  the  hyperchlorhydria  that  existed 
became  exacerbated  until  it  developed  into  continuous  secretion  of  gas- 
tric juice ;  this  exacerbation,  we  can  imagine,  was  favored  by  the  stag- 
nation of  stomach-contents.  At  the  same  time  we  have  shown  that 
this  sequel  of  events  need  not  necessarily  occur. 

If  there  is  much  stagnation  of  stomach-contents  in  a  case  of  ectasy, 
continuous  secretion  of  gastric  juice  may  undoubtedly  be  simulated. 
The  only  way  to  determine  whether  we  are  really  dealing  with  contin- 
uous secretion  of  gastric  juice  or  not  is  to  analyze  the  stomach-contents 
after  a  period  of  fasting  and  when  the  stomach  contains  no  food-par- 
ticles. 

Some  authors  have  attempted  to  prove  that  the  continuous  secretion 
of  gastric  juice  is  merely  the  result  of  stagnation  of  ingesta ;  they  quote 
cases  that  were  cured  of  continuous  secretion  of  gastric  juice  by  meth- 
odic lavage  of  the  stomach  and  by  restricting  the  administration  of  food 
per  OS.  This  argument  is  not  valid,  hoM-ever,  for  treatment  of  this 
kind  necessarily  spares  the  stomach,  so  that  not  only  the  motor  powers, 
but  also  the  secretory  powers,  of  the  organ  are  improved.  To  judge 
from  my  personal  experience,  the  secretion  of  gastric  juice  does  not  stop 
if  food  is  withheld ;  in  my  cases  the  secretion  continued  for  quite  a 
time,  so  that  I  cannot  agree  with  those  authors  who  claim  that  it  is 
arrested. 

The  explanation  we  have  offered  above  furnishes  the  most  simple 
explanation  for  all  cases ;  possibly  arguments  may  be  adduced  against 
it,  but  I  cannot  imagine  a  more  plausible  one.  I  feel  justified  in  con- 
cluding, from  my  personal  experience,  that  the  development  of  this  dis- 
ease is  not  the  same  in  all  cases. 

A  second  complication,  which  I  have  already  mentioned,  is  ulcer. 
Directly  connected  with  this  lesion  are  the  gastric  hemorrhages  that  are 
occasionally  observed ;  we  are  not  justified,  however,  in  attributing  any 
hemorrhage  from  the  stomach  that  is  observed  in  a  case  of  continuous 
secretion  of  gastric  juice  to  the  existence  of  an  ulcer.  We  must  always 
remember  that  the  mucous  membrane  of  the  stomach  is  in  a  condition 
of  excessive  irritation,  so  that  hemorrhage  may  readily  occur  even  with- 
out ulceration. 

Some  clinicians  have  attempted  to  prove  that  in  continuous  secre- 
tion of  gastric  juice  the  mucous  lining  of  the  stomach  is  particularly  irri- 
tated ;  they  refer  to  the  fact  that  in  these  cases  small  particles  of  mucous 
membrane  are  frequently  torn  off  when  the  stomach- tube  is  withdrawn, 
I  am  willing  to  admit  that  in  cases  of  this  kind  the  mucous  membrane 
of  the  stomach  is  more  congested  than  normal,  more  swollen,  and  some- 
what loosened  ;  I  believe,  however,  that  such  an  accident  as  tearing  off 
particles  of  mucous  membrane  when  the  sound  is  withdrawn  can  usually, 
probably  always,  be  avoided.  I  see  almost  daily  how  physicians  make 
the  fundamental  mistake  of  withdrawing  the  sound,  after  performing 
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lavage,  as  soon  as  the  last  drop  of  water  has  run  into  the  stomach  ; 
instead  of  letting  the  sound  go,  tiiey  compress  it  tightly  and  then  with- 
draw it ;  under  these  circumstances  a  piece  of  mucous  membrane  may 
very  readily  be  drawn  into  the  openings  of  the  sound  and  torn  off.  The 
same,  however,  may  occur  in  a  normal  stomach  if  the  same  technical 
error  is  committed.  If  care  is  taken  that  the  sound  is  not  compressed 
when  it  is  withdrawn,  the  mucous  membrane  will  not  be  torn  ;  in  fact, 
I  think  it  is  hardly  possible  to  aspirate  the  mucosa  mto  the  openings  of 
the  sound  and  to  lacerate  it  if  the  sound  is  not  compressed. 

Another  complication  that  is  occasionally,  though  rarely,  seen  in 
continuous  secretion  of  gastric  juice  is  tetany. 

Kussmaul,  in  1869,  was  the  first  to  call  attention  to  the  occurrence 
of  tetany  in  dilatation  of  the  stomach.  Within  recent  years  a  large 
number  of  analogous  observations  have  been  published  ;  the  majority 
of  these  instances  refer  to  cases  of  continuous  secretion  of  gastric  juice. 
Tetany,  however,  is  also  seen  in  other  forms  of  dilatation  of  the  stom- 
ach. The  statement  of  Bouveret  and  Devic  that  tetany  occurs  only  in 
cases  of  dilatation  of  the  stomach  that  are  complicated  by  continuous 
secretion  of  gastric  juice  is  not  quite  correct.  In  regard  to  this  point 
I  refer  to  page  163,  where  I  have  reported  2  cases  of  tetany  I  observed 
myself;  both  occurred  in  cases  that  were  in  early  stages  of  carcinoma 
of  the  pylorus.  Blazicek  has  reported  a  case  in  which  the  ectasy  of 
the  stomach  was  due  to  compression  of  the  duodeniun  by  the  dilated 
gall-bladder.  From  all  this  we  learn  that  tetany  is  not  a  form  of  spasm 
that  occurs  only  in  continuous  secretion  of  gastric  juice ;  it  is  true,  at 
the  same  time,  that  in  the  majority  of  cases  of  tetany  this  condition  of 
the  stomach  will  be  found ;  in  all  cases  there  was  at  the  same  time  a 
severe  degree  of  ectasy. 

That  this  complication  is  not  a  frequent  one  is  shown  by  the  small 
number  of  cases  that  have  so  far  been  reported ;  all  in  all,  there  are 
hardly  30.  The  personal  experience  of  a  number  of  clinicians  also 
shows  that  the  condition  is  rare ;  personally,  I  have  seen  well-developed 
tetany  only  in  3  cases  of  dilatation  of  the  stomach.  This  is  a  remark- 
ably small  proportion  when  I  consider  the  large  number  of  cases  of 
ectasy  that  I  have  had  under  observation ;  in  nearly  all  my  cases 
there  was  ectasy  of  high  degree  and  the  patients  were  very  much  ema- 
ciated. 

I  presuppose  a  knowledge  of  the  symptoms  of  tetany.  In  all  the 
cases  the  well-known  attacks  of  tonic  spasms  of  the  extremities  were 
seen,  recurring  in  long  or  short  intervals,  and  in  certain  cases  extending- 
to  the  muscles  of  the  face,  the  neck,  and  the  body.  Other  characteristic 
symptoms  of  tetany  are  Trousseau's  symptom,  the  facialis  phenomenon,, 
the  increase  in  mechanical  irritability,  etc. 

I  refer  to  the  general  part  of  this  work  for  a  discussion  of  the 
theories  that  have  been  pronounced  on  the  origin  of  tetany.  Tetany 
constitutes  one  of  the  most  serious  complications,  as  nearly  two-thirds 
of  the  cases  reported  terminated  fatally. 

Course. — The  course  of  a   case  of  continuous  secretion  of  gastric 
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juice  is  by  no  means  uniform.  Mild  cases  can  be  distinguished  in 
which  the  symptoms  can  all  be  explained  by  the  perversion  of  secretion 
alone,  and  more  severe  ones  in  which  there  are  ectasy  of  high  degree, 
ulcer,  and  similar  complications.  The  course  of  the  disease  will  natur- 
ally vary  according  to  the  presence  or  absence  of  these  complications. 
The  majority  of  clinicians  speak  only  of  the  last-named  group ;  the 
former  class  of  cases  is,  however,  not  rare  by  any  means  ;  it  is  true 
they  can  easily  be  overlooked  if  the  stomach-contents  of  these  patients 
is  not  examined  after  a  period  of  fasting.  Mild  cases  of  the  former 
type,  provided  they  have  existed  only  for  a  few  weeks,  can  often  be 
cured  in  a  short  time ;  it  is  another  question  whether  the  cure  of  these 
cases  is  permanent. 

In  a  more  severe  type  of  cases  motor  insufficiency  frequently  develops 
after  a  time,  and  this  may  ultimately  lead  to  severe  degrees  of  ectasy. 
In  cases  of  this  character  the  symptoms  are  correspondingly  severe,  the 
pain  recurs  regularly  in  the  evening  and  during  the  night,  vomiting 
occurs  almost  daily,  the  patients  are  frequently  very  much  emaciated, 
exceedingly  weak,  and  languid.  If  the  disease  is  complicated  by  re- 
peated hemorrhages  from  the  stomach,  or  if  stenosis  of  the  pylorus, 
adhesions,  or  other  lesions  develop  as  the  result  of  ulceration,  the  course 
is  naturally  still  more  unfavorable.  If  there  is  much  stagnation  of 
stomach-contents,  this  may  constitute  a  new  source  of  irritation  and 
lead  to  a  persistence  of  the  continuous  secretion  of  gastric  juice. 

Very  severe  cases  may  terminate  fatally  from  exhaustion ;  or  a 
severe  hemorrhage  from  the  stomach  may  occur  and  endanger  the  life 
of  the  patient.  In  rare  cases  tetany  closes  the  scene.  On  the  other 
hand,  cases  afflicted  in  this  way  may  live  for  many  years.  The  course 
of  the  disease  will  naturally  depend  on  the  treatment  and  on  the  general 
mode  of  life  of  the  patient. 

Prognosis. — The  prognosis  is  always  doubtful.  Mild  cases  in 
which  there  is  no  complication  frequently  leave  the  hospital  cured ;  in 
many  instances,  however,  they  return  for  treatment  with  all  the  old 
symptoms.  I  can  state  positively  that  some  of  my  patients  were  free 
from  all  distress  two  years  after  they  were  dismissed  ;  whether  they  were 
permanently  cured  is  another  question. 

The  majority  of  cases  that  enter  hospitals  are  old  and  complicated 
cases ;  here  the  prognosis  is  never  altogether  favorable,  but  even  these 
chronic  cases  may  be  improved.  I  remember  a  case  in  which  I  was 
able  to  diagnose  continuous  secretion  of  gastric  juice,  stenosis  of  the 
pylorus,  and  ectasy  of  high  degree  some  twelve  years  ago.  There  was 
a  circumscribed  area  of  thickening  that  could  be  felt  in  the  region  of 
the  pylorus.  According  to  the  history  that  this  patient  gave,  the  symp- 
toms began  six  years  before  I  saw  him.  A  short  time  before  the  patient 
consulted  me  the  diagnosis  of  carcinomatous  stenosis  of  the  pylorus  had 
been  made  by  another  physician.  As  a  matter  of  fact,  the  patient  was 
so  much  emaciated  and  so  cachectic  when  I  saw  him  that  this  diagnosis 
seemed  justified,  particularly  as  repeated  attacks  of  hematemesis  had 
occurred  a  short  time  before ;  other  attacks  of  violent  bleeding  from 
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the  stomach  then  occurred,  so  that  there  was  little  hope  of  restoring 
the  patient  to  health.  To-day  this  case  is  still  afflicted  with  ectasy  of 
high  degree,  there  is  pronounced  hypersecretion,  and  he  is  obliged  to 
wash  out  his  stomach  several  times  a  day  and  to  limit  himself  ti)  a  care- 
fully selected  diet ;  at  the  same  time  he  is  fully  able  to  attend  to  his 
work.  No  one  would  suspect  that  this  man  is  afflicted  with  so  serious  a 
trouble,  and  although  he  is  sixty  years  of  age,  he  is  capable  of  taking 
long  walks  for  hours  without  overexerting  himself.  The  only  way,  of 
course,  in  which  so  favorable  a  result  could  be  brought  about  was  to 
place  the  patient  on  a  veiy  carefully  selected  diet,  and  I  fear  that  many 
persons  in  his  position  would  not  have  carried  out  the  dietary  regu- 
lations so  readily  or  would  not  have  been  able  to  comply  with  the 
rules  laid  down,  owing  to  external  circumstances.  I  might  add  that  in 
this  case  the  advisability  of  operative  interference,  which  we  will  discuss 
in  the  section  on  Therapy,  was  repeatedly  considered,  and  that  it  Avas 
not  undertaken  simply  because  the  patient  obstinately  refused  to  allow 
any  surgical  procedure.  AVe  will  discuss  below  what  might  have  been 
expected  in  this  case  from  surgical  measures. 

Diagnosis. — There  is  comparatively  little  to  say  in  regard  to  the 
diagnosis.  In  this  disease  the  diagnosis  is  easy  if  the  tA'pical  symptoms 
are  looked  for ;  unfortunately,  they  are  frequently  overlooked.  If  a 
patient  presents  himself  with  a  disease-picture  similar  to  the  one  delin- 
eated by  Reichmann,  the  disease  under  discussion  may  be  suspected,  but 
that  is  not  enough.  Attacks  of  pain  occurring  both  at  the  height  of 
digestion  and  in  the  night,  increased  thirst,  canine  hunger,  good  meat 
digestion,  deficient  amylaceous  digestion,  vomiting  of  abundant  quan- 
tities of  fluid,  the  separation  of  the  vomit  and  of  aspirated  stomach- 
contents  into  three  layers,  may  all  cause  the  physician  to  suspect  the 
existence  of  continuous  secretion  of  gastric  juice.  At  the  same  time, 
this  diagnosis  can  be  positively  made  only  if  it  can  be  directlv  deter- 
mined that  an  abundant  secretion  of  gastric  juice  occurs  even  when  the 
stomach  contains  no  food  whatever.  "We  have  already  explained  at 
length  how  this  proof  can  be  furnished,  and  will  not  refer  to  it  ao^iin  in 
this  place. 

If  the  existence  of  continuous  secretion  of  gastric  juice  has  once 
been  determined,  it  remains  to  be  seen  whether  it  is  transitory,  inter- 
mittent, or  permanent.  A  probable  diagnosis  can  usually  be  made 
from  the  symptoms,  for  in  the  one  case  the  general  s^nnptom-complex 
appears  at  irregular  intervals ;  in  other  cases  it  appears  regularlv,  but 
with  varying  intensity.  This  question,  too,  can  be  decided  positively 
only  by  repeated  aspiration  of  the  stomach-contents  when  the  stomach 
contains  no  food  or  after  a  prolonged  period  of  fasting,  after  the  stom- 
ach has  been  thoroughly  cleansed  some  time  before.  This  afi'ection  can 
be  confounded  with  others  only  if  these  methods  of  examination  are 
omitted. 

I  have  already  mentioned  that  there  are  certain  cases  in  which  the 
totality  of  sjTnptoms  is  so  similar  to  that  of  carcinoma  that  an  expe- 
rienced observer  may  make  an  erroneous  diagnosis.     This,  of  course. 
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cannot  occur  in  cases  of  simple  uncomplicated  continuous  secretion  of 
gastric  juice,  but  only  in  those  cases  that  are  complicated  with  ulcer  or 
cicatricial  stenosis  of  the  pylorus  following  ulcer  and  ectasy.  But  even 
in  these  cases  it  is  frequently  possible  to  make  a  differential  diagnosis 
without  examining  the  stomach-contents,  and  certain  distinguishing 
symptoms  can  usually  be  discovered  that  do  not  fit  into  the  frame  of 
carcinoma.  None  of  these  symptoms,  however,  is  altogether  decisive ; 
I  refer,  for  instance,  to  the  absence  of  "aversion  for  meat.  An  experi- 
enced observer  will  doubt  the  diagnosis  of  carcinoma  if,  on  examining 
the  stomach-contents,  he  finds  that  it  separates  into  three  layers,  that 
it  contains  no  remnants  of  meat,  but  abundant  quantities  of  amylaceous 
material,  and  if  he  finds  that  the  vomit  presents  essentially  the  same 
appearance.  All  this  negative  evidence  will,  of  course,  induce  him  to 
perform  careful  examinations  of  the  gastric  secretion. 

It  is  almost  impossible  to  confound  this  condition  with  ulcer.  On 
the  other  hand,  a  picture  very  similar  to  it  can  be  produced  by  cicatricial 
stenosis  of  the  pylorus  with  secondary  ectasy  of  the  stomach ;  some 
authors,  in  fact,  have  gone  so  far  as  to  state  that  continuous  secretion 
of  gastric  juice  is  nothing  else  than  the  ordinary  ectasy  of  older  authors. 
It  is  hardly  possible  to  determine  whether  or  not  the  older  authors  only 
call  those  cases  ectasy  in  which  there  was  continuous  secretion  of  gas- 
tric juice,  for  in  their  time  the  secretion  of  gastric  juice  was  never  ex- 
amined ;  ectasy  jper  se,  however,  is  only  a  sjmptom,  a  sequel,  and  not  a 
disease  in  itself.  If  for  no  other  reason,  this  should  debar  anybody  from 
claiming  that  continuous  secretion  of  gastric  juice  corresponds  to  the 
picture  of  ectasy.  A  case  of  cicatricial  stenosis  of  the  pylorus  with 
ectasy  certainly  develops  many  symptoms  that  are  also  seen  in  chronic 
secretion  of  gastric  juice.  This  is  natural,  for  we  see  continuous  secre- 
tion of  gastric  juice  together  with  an  ulcerative  cicatrix  or  ectasy ;  but 
even  though  ectasy  and  stenosis  of  the  pylorus  exist,  the  symptoms  are 
not  altogether  identical.  Above  all,  those  symptoms  are  absent  that 
are  most  indicative  of  the  existence  of  continuous  secretion  of  gastric 
juice.  It  is  absolutely  necessar}^  to  perform  the  decisive  tests,  for  other- 
wise it  is  very  easy  to  confound  the  different  conditions,  particularly  as 
the  stomach  is  never  empty  in  severe  degrees  of  stenosis  of  the  pylorus, 
and  the  continuous  presence  of  hydrochloric  acid  in  the  stomach-con- 
tents must  naturally  impede  the  digestion  of  amylaceous  material  as 
much  as  in  cases  of  continuous  secretion  of  gastric  juice.  Despite  all 
olDJections  that  have  been  formulated  against  my  view,  I  still  maintain 
that  if  physicians  wtU  proceed  as  I  have  indicated,  the  results  obtained 
from  their  examinations  will  be  positive.  It  is  not  well,  however,  to 
rely  altogether  on  the  results  of  one  examination  ;  the  analyses  should  be 
repeated,  and,  if  necessary,  modified  to  suit  the  individual  requirements 
of  the  case. 

Pathologic  Anatomy. — I  have  already  mentioned,  in  the  introduc- 
tion, that  the  symptom-complex  that  we  group  under  the  name  of  con- 
tinuous secretion  represents  merely  a  pers'^ersion  of  function.  In  certain 
cases  of  this  disease  we  naturally  may  expect  to  find  anatomic  changes ; 
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it  is  questionable,  however,  whether  the  tuuitoiuic  findings  will  be  uni- 
form. An  increase  of  glandular  secretion  may  be  produced  in  different 
ways  :  it  may  be  due  to  nervous  influences, — for  instance,  to  direct  or 
reflex  irritation  of  the  nerves  of  secretion, — or  it  may  be  due  to  inflam- 
mation of  the  mucous  lining  of  the  stomach,  or  to  many  other  condi- 
tions. 

Korczynski  and  Jaworski '  deserve  the  credit  of  having  performed 
some  very  careful  investigations  into  the  anatomy  of  the  gastric  mucous 
membrane  that  they  removed  during  operations  on  cases  of  gastric  ulcer 
that  were  complicated  ^^■ith  continuous  secretion  of  gastric  juice.  Macro- 
scopically,  they  found  a  thickening  of  the  mucosa,  Avith  more  or  less 
pronounced  ^^  etat  mamelonne" ;  microscopically,  they  saw  small-cell 
infiltration  underneath  the  raised  surface  epithelium,  which  extended 
do\vnward  between  the  interglandular  tissues  into  the  submucosa  and 
even  penetrated  the  tubules  of  the  glands  ;  the  peptic  cells  were  degene- 
rated and  disintegrated,  whereas  the  parietal  cells  were  well  preserved. 

In  those  cases  in  which  the  last-named  changes  were  especially  pro- 
nounced, the  outline  of  the  different  glandular  tubules  was  indistinct, 
and  in  their  place  areas  of  small-cell  infiltration  were  seen,  within  which 
were  found  numerous  well-preserved  parietal  cells. 

Korczynski  and  Jaworski  state  that  gastrosuccorrhea  may  be  present 
without  any  anatomic  lesions  of  the  stomach  mucosa.  Inversely,  we 
may  expect  that  if  irritation  of  the  mucous  lining  of  the  stomach  con- 
tinues for  a  long  time,  particularly  if  there  is  stagnation  of  ingesta  at 
the  same  time,  certain  gastric  changes  may  develop  ;  there  may  be  small- 
cell  infiltration  underneath  the  surface  epithelium  that  may  extend 
further  do^vn  and  ultimately  may  reach  the  submucosa  ;  at  the  same 
time  there  will  be  hyperemia,. so  that  the  peptic  and  parietal  cells  will  be 
overactive,  so  that  there  will  be  an  increased  secretion  of  pepsin  and  of 
hydrochloric  acid.  The  presence  of  hydrochloric  acid  in  an  empty 
stomach  exercises  a  deleterious  effect  on  the  glandular  tubules,  and  as  a 
result  of  all  these  noxious  agencies  the  peptic  cells  perish. 

This  anatomic  picture  corresponds  to  the  clinical  findings,  for 
Jaworski  and  Korczynski  were  able  to  determine  in  their  cases  that 
numerous  cyliudric  epithelia  were  present  in  the  empty  stomach  in  addi- 
tion to  disintegrated  cell-nuclei,  mucous  cells,  etc.  Hayem  has  described 
changes  similar  to  those  found  by  the  above-named  authors. 

It  is  to  be  expected  a  jjriorl  that  in  the  course  of  disturbances  of  this 
kind  such  changes  in  the  mucous  lining  will  occur ;  it  is  another  matter 
to  decide  which  is  the  primary,  which  the  secondary,  event.  For  the 
present  it  appears  to  me  that  we  are  not  justified  in  regarding  continu- 
ous secretion  of  gastric  juice  as  a  form  of  chronic  gastritis.  As  arguing 
against  such  a  view,  we  might  mention  the  fact  that  the  symptoms 
occasionally  appear  suddenly,  that  they  frequently  intermit,  and  that  the 
composition  of  the  secretion  is  not  what  we  should  expect  in  gastritis. 
In  hyperchlorhydria  we  also  find  changes  in  the  mucosa  of  the  stomach 
under  certain  conditions  ;  this  does  not,  by  any  means,  demonstrate  that 

^  Dadsch.  Arch.  f.  klin.  Med.,  vol.  xlvii. 
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hyperchlorhydria  is  always  a  result  of  these  changes,  for  we  know  that 
hyperchlorhjdria  is  frequently  a  purely  functional  disorder.  The  same 
probably  applies  to  the  continuous  secretion  of  gastric  juice,  although 
we  cannot  deny  that  quite  frequently,  particularly  in  advanced  cases, 
certain  anatomic  changes  will  be  found. 

Therapy. — The  first  object  of  treatment  is  to  apply  remedies  that 
will  suppress  the  continuous  secretion  of  gastric  juice.  The  most 
rational  procedure  would  be,  at  least  in  cases  of  very  severe  degree,  to 
remove  all  irritation  from  the  gastric  mucosa  for  a  prolonged  period  of 
time — in  other  words  to  stop  all  feeding  by  mouth  and  to  nourish  the 
patient  exclusively  by  the  rectum. 

We  know  of  no  remedy  that  will  positively  suppress  the  continu- 
ous secretion  of  gastric  juice.  Reichmann  has  recommended  lavage  of 
the  stomach  with  solutions  of  silver  nitrate  in  the  strength  of  1  to  2  :  1000, 
and  claims  that  this  treatment  will  limit  the  excessive  secretion  of 
gastric  juice.  Other  authors  have  recommended  the  internal  adminis- 
tration of  silver  nitrate.  Personally  I  have  never  seen  any  good 
results  follow  this  treatment.  Atropin  and  morphin  have  been  recom- 
mended for  suppressing  the  secretion ;  similar  virtues  have  been  at- 
tributed to  Carlsbad  waters  and  alkaline  remedies  in  general,  and  it 
has  been  claimed  that  they  directly  influence  the  secretion  of  gastric 
juice.  It  cannot  be  denied  that  they  possess  certain  powers,  but  the 
good  effects  they  exercise  are  not  due  to  any  influence  on  the  secre- 
tion of  gastric  juice,  but  merely  to  the  neutralizing  action  they  have 
on  the  gastric  juice,  or,  better,  the  acid  of  the  gastric  juice,  after  it  is 
secreted. 

Where  the  cause  of  the  perversion  can  be  definitely  determined,  and 
where  it  is  possible  to  remove  this  cause,  such  a  course  of  treatment 
should  be  attempted  in  the  first  place.  It  will  rarely,  however,  be  pos- 
sible to  determine  the  primar}^  and  original  cause  of  the  perversion.  All 
the  causes  that  we  have  enumerated  in  the  section  on  the  etiology  of 
continuous  secretion  of  gastric  juice,  as  insufficient  mastication  of  food, 
rapid  eating,  and  other  similar  abuses,  are  merely  predisposing  factors. 
It  is  altogether  undetermined  why  these  predisposing  factors  cause 
gastritis  in  one  case,  atony  in  another,  and  continuous  secretion  of 
gastric  juice  in  a  third  person.  At  all  events,  however,  every  effort 
should  be  made  to  cure  the  patient  of  any  bad  habits  of  this  charac- 
ter, and,  if  possible,  to  remove  any  one  of  the  predisposing  factors  we 
have  mentioned. 

The  most  important  rule  of  treatment  is  to  administer  food  that 
will  not  stimulate  the  secretion  of  hydrochloric  acid  any  more  than  nec- 
essary, but  that  will  at  the  same  time  contain  sufficient  nourishment ;  a 
diet,  moreover,  should  be  administered  that  will  not  overload  the 
stomach.  All  strongly  irritating  substances,  as  mustard,  paprica, 
pepper,  radishes,  acids,  strong  alcoholics,  etc.,  must  naturally  be 
avoided ;  extreme  temperatures,  x&ry  hot  or  very  cold  articles  of 
food  and  drink,  should  be  directly  interdicted. 

Since  these  patients,  as  we  have  shown,  digest  amylacea  badly  and 
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albuminous  food  comparatively  well,  the  com]iosition  of  the  diet  should 
be  arranged  accovdingly  ;  the  patients  should  be  given  chiefly  albu- 
miuoid  and  gelatinous  substances,  and  the  amylacea  should  be  reduced 
as  much  as  ])ossible.  In  many  respects  these  dietary  regulations  cor- 
respond with  those  that  are  employed  in  diabetes.  If  stiirchy  food  is 
given  at  all,  it  should  be  given  only  at  a  time  and  under  conditions  when 
it  can  be  well  digested ;  if  it  is  introduced  into  the  stomach  in  large  quan- 
tities when  the  organ  is  full,  it  is  not  utilized  at  all,  or  only  to  a  very 
slight  extent.  If  the  stomach  is  previously  washed  out  so  that  no  acid 
is  present,  some  of  the  starchy  food  can  be  digested.  It  is  wrong,  there- 
fore, to  say  categorically  that  patients  with  hypersecretion  should  eat  no 
starchy  food  ;  it  is  more  conservative  carefully  to  explain  to  them 
when  and  under  what  conditions  they  may  eat  it. 

Another  factor  that  must  be  considered  in  selecting  the  diet  is 
whether  or  not  ectasy  is  present ;  the  dietary  regulations  will  also  differ 
somewhat  according  to  the  origin  of  this  ectasy,  and  will  be  different 
when  the  ectasy  is  due  to  stenosis  of  the  pylorus  and  when  it  is  a 
simple  atonic  form. 

The  general  strength  of  the  patient  must  also  be  considered  in  treat- 
ing these  cases.  In  a  patient  with  moderate  hypersecretion  whose 
strength  is  good  the  treatment  will  be  different  from  that  used  with 
a  patient  who  is  extremely  emaciated  and  reduced. 

The  following  regulations  apply  to  a  case  of  moderate  hypersecre- 
tion without  ectasy  or  with  a  slight  degree  of  ectasy.  In  the  morning 
one  to  two  teaspoonfuls  of  Carlsbad  salt  in  a  cup  of  warm  water  are  taken 
before  breakfast ;  as  there  is  always  a  ceiiain  amount  of  secretion  in 
the  stomach  in  cases  of  hypersecretion,  part  of  the  acidity  is  neutralized, 
and,  besides,  the  stomach-contents  is  propelled  into  the  intestine  ;  at 
the  same  time  constipation,  if  it  is  present,  is  relieved.  The  salt,  there- 
fore, acts  approximately  like  lavage  of  the  stomach.  If  desirable,  the 
stomach  may,  of  course,  also  be  washed  out.  I  am  in  the  habit  of  per- 
forming lavage  only  in  those  cases  in  which  there  is  ectasy  of  high 
degree  and  in  which  particles  of  food  are  found  in  the  stomach  early  in 
the  morning.  If  ectasy  is  absent  or  only  moderate,  I  prefer  adminis- 
tering Carlsbad  salts  ;  an  hour  later  the  patient  may  sit  do"UTi  to  break- 
fast. Among  the  better  class  of  patients  I  am  in  the  habit  of  advis- 
ing meat  for  breakfast ;  in  addition,  the  patient  can  take  milk,  milk- 
cocoa,  or  milk  wnth  tea,  but  no  coffee ;  he  can  have  toast.  Zwieback, 
and  eggs. 

If  the  patient's  appetite  is  good  and  if  he  can  eat  a  certain  amount 
of  meat  for  breakfast,  he  can  get  along  without  any  further  food  until 
noon.  In  general  it  may  be  said  that  it  is  more  rational  in  cases  of 
this  kind  not  to  allow  the  patient  to  eat  very  frequently,  for  if  food  is 
ingested  at  frequent  intervals,  the  gastric  mucosa  is  irritated  and  the 
tone  of  the  stomach  consequently  reduced  ;  in  many  cases,  however,  it 
is  necessary  to  feed  the  patient  frequently,  in  part  because  these  patients 
feel  satiated  even  after  a  very  small  meal,  in  part  because  they  have  a 
desire  for  food  at  frequent  intervals.     Patients  of  this  kind  should  eat  a 
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second  breakfast  at  10  o'clock  in  the  morning,  consisting  of  meat  (ham, 
tongue)  and  a  little  toast. 

Some  patients  complain  of  pain  before  dinner.  This  pain  may  be 
of  two  kinds  :  if  the  ectasy  is  severe  and  if  the  stomach  has  not  suc- 
ceeded in  getting  rid  of  the  ingesta  by  this  time,  the  pain  may  be  caused 
by  hyperchlorhydria  ;  in  other  cases  again  the  secretion  that  is  present 
in  the  stomach  when  it  is  empty  irritates  the  mucous  lining  and  causes 
the  attack  of  pain.  As  a  rule,  the  distress  can  be  relieved  by  the  ad- 
ministration of  alkalis  or  by  lavage.  The  latter  procedure  should  be 
employed  only  in  case  of  very  violent  pain  or  in  those  cases  where  rem- 
nants of  food  remain  in  the  stomach. 

At  dinner  the  patient  should,  if  possible,  eat  two  kinds  of  meat.  If 
there  is  no  ectasy,  soup  may  be  given  in  addition  to  some  meat  dish, 
but  only  in  moderate  quantity  ;  if  ectasy  and  atony  are  marked,  as  little 
fluid  as  possible  should  be  introduced  into  the  stomach.  In  emaciated 
individuals  the  necessary  amount  of  fluid  may  be  introduced  by  rectum. 

Amylaceous  food  and  dishes  made  of  flour  should  be  given  in  small 
quantities  only. 

If  the  patient  has  a  frequent  craving  for  food,  a  little  milk-cocoa  or 
tea  with  milk  may  be  given  in  the  afternoon.  Before  supper  the  stom- 
ach should  be  thoroughly  washed  out  and  the  meal  should  consist  of  a 
small  amount  of  meat  and  eggs. 

This  example  may  show  how  the  diet  should  be  regulated  in  moder- 
ate cases  of  continuous  secretion  of  gastric  juice.  Numerous  modifica- 
tions are,  of  course,  permissible  to  suit  the  peculiarities  of  each,  individual 
case. 

The  diet,  at  all  events,  should  be  as  nourishing  as  possible  and 
should  not  be  bulky,  in  order  not  to  put  a  severe  strain  on  a  stomach 
that  is  already  atonic  or  at  least  has  a  tendency  to  atony.  The  amount 
of  fluid  and  of  amylaceous  material  should  be  limited  ;  gelatinous  arti- 
cles of  food  and  fats  may  replace  the  latter.  The  diet  should  consist 
chiefly  of  proteid  material ;  milk  is  to  be  recommended  in  all  cases. 

If  amylacea  are  administered  at  all,  they  should  be  given  when  there 
is  no  hydrochloric  acid  in  the  stomach  ;  they  should  further  be  admin- 
istered in  a  finely  distributed  form,  so  that  they  cannot  mechanically 
irritate  the  stomach.  If  possible,  starches  should  be  predigested  before 
they  are  eaten.  Soups  and  mushes  made  of  oatmeal  or  aleuronat  flour, 
aleuronat  Zwieback,  Maggi's  flour,  maltoleguminose,  and  similar  articles 
of  food  are  all  to  be  recommended.  Sugar  solutions,  particularly  solu- 
tions of  dextrose,  are  veiy  good,  for,  in  contradistinction  to  starchy 
preparations,  they  do  not  stimulate  the  hydrochloric  acid  secretion  to 
any  great  degree  ;  they  are  also  valuable  in  these  cases  because  we  know 
that  in  hypersecretion  the  conversion  of  starch  into  sugar  is  impeded 
and  sometimes  altogether  arrested.  In  cases  of  motor  insufiiciency  the 
administration  of  sugar  solutions  is,  of  course,  contraindicated,  because 
under  these  circumstances  fermentation  may  occur.  Honey  may  some- 
times be  tried. 

All  varieties  of  cabbage  and  the  different  varieties  of  turnips  are  to 
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be  excluded  from  the  diet  of  these  patients.  Potatoes  should  be  giveu 
in  small  quantities,  and  only  mashed.  Butter  and  cream  are  good,  and 
are  usually,  though  not  always,  well  borne.  It  is  best  to  avoid  alcohol 
altogether,  particularly  strong  alcoholic  drinks.  Spirituous  liquors 
should  be  given  only  when  their  administration  is  especially  indicated ; 
wine  may  be  given  in  the  form  of  rectal  enemata. 

The  articles  of  food  enumerated  include  all  those  that  are  really  in- 
dicated in  these  cases.  The  dietary  will  vary  according  to  the  presence 
or  absence  of  dilatation ;  it  is  impossible  to  formulate  any  fixed  dietary 
rules  for  this  reason ;  any  physician  can  readily  construct  a  diet-list  for 
himself.  The  caloric  value  of  the  different  articles  should,  of  course,  be 
considered  when  this  is  done.  I  subjoin  a  diet-list  that  may  serve  as 
an  example,  and  can  refer  those  physicians  who  do  not  care  to  under- 
take the  task  of  arranging  diet-lists  themselves  to  the  work  of  Biedert 
and  Langermann,  where  they  will  find  a  number  of  diet-lists. 

DIET-LIST. 

Caloric  value. 

In  the  morning :     250  gm.  of  milk-cocoa,  3  Zwieback 385 

At  10  o'clock  :        100  gm.  of  raw  ham,  20  gm.  of  toast 208 

At  noon :  Rice  soup  with  the  yolk  of  1  egg 167 

200  gm.  of  beefsteak 272 

100  gm.  of  mashed  potatoes 105 

70  gm.  of  poultry,  20  gm.  of  toast 208 

In  the  afternoon:  250  gm.  of  milk-cocoa,  2  Zwieback 345 

In  the  eveynng :      100  gm.  of  meat,  20  gm.  of  toast,  2  soft-boiled  eggs    .    .  350 

In  addition,  60  gm.  of  butter  in  the  course  of  the  day 480 

Total 2520" 

This  diet-list  is  indicated  only  in  those  cases  in  which  there  is  not 
a  high  degree  of  ectasy ;  some  authors  object  to  it  on  the  ground  that 
proteid  material  is  given  in  too  abundant  quantities ;  and  many  clini- 
cians are  at  present  advocating  a  vegetable  diet ;  they  claim  that  meat 
causes  a  greater  secretion  of  hydrochloric  acid.  I  should  like  to  state, 
however,  that,  in  the  first  place,  it  is  not  demonstrated  that  those  articles 
of  food  that  require  much  hydrochloric  acid  for  digestion  necessarily 
cause  a  greater  secretion  of  gastric  juice  than  those  that  do  not  require 
so  much  hydrochloric  acid ;  in  the  second  place,  we  know  from  experi- 
ence that  meat  is  well  borne  in  cases  of  hypersecretion,  whereas  starchy 
food  is  not  so  well  borne.  This  can  readily  be  demonstrated  by  aspir- 
ating the  stomach-contents  after  a  meal  consisting  either  of  meat  or  of 
starchy  food. 

There  are  many  other  methods  of  treating  cases  of  continuous  secre- 
tion of  gastric  juice ;  above  all,  lavage  of  the  stomach.  All  the  meas- 
ures advocated  are  intended  to  relieve  the  pain,  to  counteract  the  effects 
of  ectasy,  and  to  promote  digestion. 

No  remedy  is  so  efficient  in  relieving  the  attacks  of  pain  in  hyper- 
secretion as  a  thorough  lavage  of  the  stomach.  In  some  cases  alkalis 
answer  the  purpose,  or  again  a  little  milk  or  some  hard-boiled  egg  or 
finely  distributed  egg-albumen  will  do  the  same.  If  the  stomach  con- 
tains remnants  of  food  at  supper-time,  owing  to  the  existence  of  motor 
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insufficiency  or  ectasy,  it  is  best  to  wash  the  stomach  out  before  eating. 
The  same  will  obtain  in  the  treatment  of  these  cases  as  in  the  treatment 
of  motor  insufficiency  and  ectasy ;  in  order  to  avoid  repetition,  there- 
fore, I  refer  to  the  paragraphs  in  which  these  conditions  are  discussed. 
If  the  stomach  is  thoroughly  washed  out  before  a  new  meal  is  in- 
troduced, an  abnormal  distention  of  the  stomach  is  prevented  and  the 
ectasy  in  this  way  improved ;  on  the  other  hand,  lavage  of  the  stomach 
performed  at  this  time  directly  aids  digestion.  As  soon  as  the  acid 
residue  is  removed  from  the  stomach,  the  organ  can  functionate  like  a 
normal  stomach,  with  the  exception,  of  course,  that  the  hydrochloric 
acid  will  be  increased  at  the  height  of  digestion ;  if  the  stomach,  there- 
fore, does  not  contain  free  hydrochloric  acid  when  the  first  food  is  in- 
troduced, it  can  digest  a  certain  amount  of  starchy  food  for  a  time.  The 
same  conditions  exist  here  as  in  hyperchlorhydria.  In  continuous  secre- 
tion of  gastric  juice  there  is  really  no  amylolytic  stage  of  digestion ;  if 
lavage  is  performed,  there  is  an  amylolytic  stage,  although,  of  course, 
an  abbreviated  one.  If  the  stomach  is  washed  out  as  described,  a  cer- 
tain amount  of  starchy  food  may  unreservedly  be  given  immediately 
after  lavage,  and  this  constitutes  the  chief  advantage  of  this  procedure. 
The  physician  will  have  to  be  governed  by  the  intensity  of  the  secretory 
function  and  the  degree  and  the  kind  of  ectasy  in  regard  to  the  fre- 
quency with  which  he  performs  lavage ;  in  many  cases  a  single  washing 
will  suffice.  The  best  time  to  administer  this  treatment  is  in  the  even- 
ing before  supper ;  if  ectasy  is  very  severe,  it  is  best  to  wash  the  stom- 
ach both  morning  and  evening.  I  do  not  think  that  morning  lavage 
alone  is  practical,  because  the  stomach  is  only  slightly  relieved  by  this 
procedure,  and  favorable  conditions  for  amylolysis  are  created  only  for 
breakfast.  I  do  not  think  it  is  advisable  to  exclude  amylaceous  food 
altogether.  I  have  repeatedly  tried,  in  very  obstinate  cases,  to  nourish 
the  patient  for  a  time  with  a  pure  albuminous  diet  without  any  carbo- 
hydrates whatever  ;  in  every  instance  I  was  forced  to  modify  these  regu- 
lations because  the  patients  soon  lost  all  appetite,  and  because,  in  addi- 
tion, certain  peculiar  symptoms  appeared  that  resembled  an  intoxication. 
In  the  majority  of  cases  lavage  of  the  stomach  before  supper  is  all  that 
is  required.  In  the  morning  Carlsbad  salts  may  be  administered  for 
the  purpose  of  neutralizing  any  acid  that  may  be  present,  and  of  causing 
its  expulsion  from  the  stomach.  Only  in  those  cases  in  which  an 
abundant  quantity  of  half-digested  food  is  present  in  the  morning,  even 
though  the  stomach  was  carefully  washed  out  in  the  evening,  morning 
lavage  may  be  instituted.  The  indication  for  this  treatment  is  given 
more  by  the  existence  of  ectasy  of  severe  degree  than  by  continuous 
secretion  of  gastric  juice.  It  is  well,  in  all  cases  of  continuous  secre- 
tion of  gastric  juice,  to  follow  lavage  by  a  thorough  douching  of  the 
stomach  with  alkaline  waters  or  with  waters  that  contain  some  alkaline 
remedy.  Some  authors  recommend  douching  the  stomach  with  silver 
nitrate  solutions,  1  :  1000,  followed  by  a  third  irrigation  of  the  stomach 
with  lukewarm  water.  Penzoldt  praises  douching  the  stomach  with 
boric  acid  (500  c.c.  of  boric  acid  solution  of  the  strength  of  10  :  1000). 
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Ho  allows  this  wash  to  remain  in  the  stomach  for  five  minutes,  and 
then  thoroughly  douches  the  organ.  Other  authors  have  recommended 
irrigation  with  bismuth,  and  I  think  this  procedure  is  worthy  of 
trial. 

^V^e  can  hardly  get  along  without  alkaline  remedies ;  they  do  good 
at  the  height  of  digestion  when  hyperchlorhydria  exists,  and  fulfil  a  use- 
ful purpose  at  this  stage,  namely,  that  of  neutralizing  the  acid.  They 
are  further  valuable  if  there  is  pure  gastric  juice  in  an  empty  stomach. 
The  presence  of  an  acid  secretion  under  these  circumstances  usually  causes 
pain  and  also  prevents  the  solution  and  disassimilation  of  any  starchy 
food  that  may  be  introduced.  In  these  cases,  alkaline  remedies  act  only, 
however,  on  the  acid  that  is  jjresent,  and  are  capable  of  neutralizing  only 
this.  Alkalis  should,  therefore,  on  the  one  hand,  be  given  at  the  height 
of  digestion,  or,  on  the  other,  before,  or  possibly  together  with,  the  meal. 
They  should  be  given  at  the  height  of  digestion  if  free  hydrochloric 
acid  is  present  at  this  time  and  causes  pain  ;  if,  on  the  other  hand,  it  is 
desired  to  improve  amylolysis,  they  should  be  given  before  or  together 
with  the  meal,  not  after  it.  If  the  introduction  of  large  quantities  of  fluid 
is  not  contraindicated,  alkalis  may  be  given  in  the  form  of  alkaline 
mineral  waters.  If  there  is  severe  ectasy,  magnesia  usta  with  bicar- 
bonate of  soda  or  am  m  oniomagnesium  phosphate  and  similar  remedies 
may  be  administered. 

Many  authors  warn  against  the  abuse  of  alkalis.  I  consider  the 
administration  of  alkalis  wrong  if  there  is  nothing  in  the  stomach  that 
is  to  be  neutralized.  According  to  the  principles  that  we  have  enun- 
ciated, they  should  be  administered  only  \vhen  this  perversion  must  be 
corrected.  A  course  of  waters  at  Carlsbad  has  frequently  been  recom- 
mended. I  never  advise  my  patients  to  undergo  such  a  course  if  ectasy 
exists,  for  I  consider  that  alkaline  remedies  that  are  not  administered 
in  the  form  of  waters  are  better  for  these  cases.  If  the  patient  is  suffer- 
ing from  simple  hypersecretion  without  ectasy,  such  a  course  of  waters 
may  be  permitted. 

I  can  usually  get  along  without  narcotics.  If  the  diet  is  adapted  to 
each  individual  case ;  if  the  stomach  is  methodically  washed  out ;  if 
alkaline  remedies  are  administered  at  the  right  time — we  can  usually 
dispense  with  narcotics.  I  hardly  ever  have  to  employ  these  drugs  in 
my  clinic  where  the  patients  can  be  carefully  supervised  and  the  diet 
exactly  regulated.  I  administer  morphin  only  in  cases  of  extreme 
urgency,  and  even  here  I  usually  prefer  the  preparations  of  belladonna. 
I  am  not  prepared  to  say  whether  the  latter  drug  is  capable  of  inhibit- 
ing gastric  secretion  ;  some  authors,  it  appears,  have  advanced  this  view. 
[Since  this  was  written  Prof.  Riegel  has  himself  provided  experimental 
evidence  that  atropin  does  reduce  gastric  secretion. — Ed.] 

Massage  of  the  stomach  is  never  employed  in  the  treatment  of  con- 
tinuous secretion  of  gastric  juice,  but  only  in  the  treatment  of  ectasy 
that  may  exist  at  the  same  time.  This  procedure,  as  well  as  electric 
treatment  of  the  stomach,  is  indicated  only  in  the  purely  atonic  forms 
of  ectasy.     Massage  of  the  stomach  may  be  combined  with  massage  of 
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the  intestine  in  cases  where  constipation  supervenes.  If  symptoms  of 
ulcer  are  present,  massage  is,  of  course,  contraindicated. 

Strychnui  given  internally  or  administered  subcutaneously  has  also 
been  recommended  as  a  remedy  that  is  said  to  improve  the  tone  of  the 
stomach. 

Laxatives  proper  are  rarely  necessarj\  It  is  usually  possible  to 
regulate  the  stools  by  the  above-mentioned  methods  of  treatment. 

Other  therapeutic  measures  are,  of  course,  necessary  under  certain 
conditions.  If,  for  instance,  there  is  ectasy  of  high  degree  on  the 
basis  of  a  stenosis  of  the  pylorus,  the  amount  of  fluid  should  be  limited 
and  the  deficiency  compensated  by  the  rectal  administration  of  fluid.  The 
same  applies  to  the  treatment  of  ectasy  in  these  cases  as  in  cases  in  which 
ectasy  is  present  without  hypersecretion.  Under  certain  extreme  condi- 
tions rectal  alimentation  may  even  be  indicated.  All  these  methods  are, 
however,  directed  more  toward  the  treatment  of  severe  degrees  of  ectasy 
than  of  hj^ersecretion. 

If  the  thirst  is  very  severe,  small  doses  of  Dover's  powder  or 
opium  may  be  administered.  If  there  is  hemorrhage  from  the  stomach, 
the  same  rules  apply  as  in  ulcer  and  hemorrhages  from  ulcer. 

We  know  of  no  reliable  remedy  for  the  treatment  of  tetany.  Ac- 
cording to  Kussmaid's  theory,  this  complication  is  caused  by  the  with- 
drawal of  water  from  the  tissues.  For  this  reason  Kussmaul  recom- 
mends the  administration  of  abundant  quantities  of  fluid  either  by  the 
rectum  or  in  the  form  of  subcutaneous  infusions  of  salt  water.  From 
the  point  of  view  of  the  intoxication  theory  treatment  of  this  kind  seems 
justified ;  in  practice,  however,  these  methods  have  been  found  just  as 
inefficient  as  the  administration  of  narcotics  and  all  the  other  methods 
that  have  been  recommended. 

In  conclusion,  a  few  words  on  the  operative  treatment  of  these  cases. 
Continuous  secretion  of  gastric  juice  of  moderate  degree,  particularly  if 
it  is  not  complicated  with  ectasy  or  cicatricial  stenosis,  does  not  call  fof 
operative  interference  ;  if  there  is  stenosis  of  the  pylorus  or  if  there  is 
ectasy  of  high  degree,  an  operative  inroad  may  be  advisable.  Surgical 
measures  are,  of  course,  directed  more  toward  the  cure  of  the  ectasy  than 
of  the  hypersecretion.  If  a  number  of  surgeons  report  cases  in  which 
hypersecretion  disappeared  immediately  after  gastro-enterostomy,  we  are 
not  justified  in  concluding  that  this  operation  is  to  be  recommended 
in  the  treatment  of  hypersecretion.  I  am  of  the  opinion  that  such 
extreme  measures  should  be  employed  only  in  those  cases  which  ex- 
hibit ectasy  and  motor  insufficiency  of  high  degree.  It  is  to  be 
expected  a  priori  that  gastro-enterostomy  will  relieve  not  only  the 
stagnation  of  ingesta,  but  also  the  stagnation  of  gastric  secretion.  The 
removal  of  stagnating  stomach-contents  is,  however,  not  necessarily 
equivalent  to  the  reduction  of  excessive  secretion. 
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Ktiologfy. — We  can,  of  course,  speak  of  gastric  hemorrhage  only 
when  the  blood  ejected  is  derived  from  the  stomach ;  blood  from  other 
organs,  as  the  esophagus,  the  mouth,  and  the  air-passages,  may  enter 
the  stomach  and  be  vomited,  and  this  may  simulate  gastric  hemorrhage. 
Vomiting  of  blood,  therefore,  cannot  be  considered  a  proof  of  gastric 
hemorrhage.  On  the  other  hand,  vomiting  of  blood  may  be  absent  in 
a  large  proportion  of  cases  of  gastric  hemorrhage. 

If  hemorrhage  occurs  in  the  stomach,  we  must  conclude  that  the 
normal  relations  between  the  pressure  exercised  on  the  vessel-wall  and 
their  natural  powers  of  resistance  is  disturbed  ;  this  applies  to  all  hemor- 
rhages. 

The  resisting  powers  of  the  blood-vessel  walls  may  be  reduced  or 
lost  in  some  one  place,  or  the  pressure  exercised  from  within  may  be 
increased.  In  the  majority  of  cases  hemorrhage  is  due  to  the  former 
cause,  so  that  diapedesis  of  blood,  in  other  words,  hemorrhage,  rarely 
occurs  unless  some  coarse  lesion  of  the  vessel-wall  exists.  Even  a  con- 
siderable increase  in  the  blood-pressure  can  rarely  produce  oozing  of 
blood  from  normal  arteries.  In  the  veins  and  capillaries  increased 
blood-pressure  may,  however,  force  blood  through  the  vessel-wall  or 
cause  rupture. 

Gastric  hemorrhages  may  be  due  either  to  some  injury  sustained 
from  without  or  some  process  that  develops  within  the  stomach.  The 
former  group  includes  direct  injuries  to  the  mucous  lining  of  the  stom- 
ach that  maybe  either  mechanical  or  chemical.  Foreign  bodies  that 
are  swallowed,  pieces  of  bone,  needles,  etc.,  injure  the  stomach  mechan- 
ically. The  hemorrhages  that  occasionally  foUow  the  introduction  of 
the  stomach-tube  are  also  to  be  attributed  to  mechanical  injury  of  the 
gastric  mucosa. 

Corrodmg  substances — mineral  acids,  caustic  alkalis,  and  similar 
bodies — may  cause  hemorrhage  by  chemical  injury  to  the  stomach ;  these 
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chemicals  are  swallowed  either  for  suicidal  purposes  or  by  mistake  in 
place  of  drugs. 

The  hydrochloric  acid  of  the  gastric  secretion  may,  under  certain 
circumstances,  erode  blood-vessels ;  this  cannot  occur,  however,  as  long 
as  the  mucous  lining  of  the  stomach  is  perfectly  normal,  but  it  can 
occur  whenever  the  circulation  is  interfered  with  or  arrested,  when  there 
is  extravasation  of  blood,  thrombosis,  or  embolism  in  one  or  the  other 
of  the  larger  divisions  of  the  gastric  circulation. 

The  last-named  class  of  cases  really  belongs  to  the  second  group, 
which  includes  all  the  processes  that  can  lead  to  hemorrhage  and  thai 
occur  within  the  stomach  itself.  Here  the  injury  is  not  sustained  from 
without,  but  the  mucous  membrane  itself  is  changed. 

In  addition  to  the  thrombotic  and  embolic  processes  that  we  have 
mentioned,  varicose  changes  in  the  veins,  aneurysms,  atheroma  of  the 
arteries,  fatty  degeneration  of  the  vessel-wall,  etc.,  may  lead  to  hemor- 
rhage. 

Gastric  hemorrhage  has  also  been  seen  to  follow  a  blow  in  the  stom- 
ach region  or  a  fall,  causing  concussion  of  the  gastric  region.  In  some 
of  these  cases  rupture  of  a  vessel  was  caused  directly  by  such  an  acci- 
dent ;  in  others  there  was  a  more  or  less  severe  degree  of  blood  extra- 
vasation, followed  secondarily  by  the  erosion  of  the  blood-vessel. 

Another  prolific  source  of  gastric  hemorrhage  is  venous  stasis,  partic- 
ularly in  the  portal  area.  In  pylephlebitis,  cirrhosis  of  the  liver,  and 
tumors  of  the  liver,  gastric  hemorrhage  may  occur.  Compression  of 
the  lower  vena  cava  by  tumors  above  the  entrance  of  the  hepatic  veins 
may  cause  hemorrhage  into  the  stomach.  Stasis  in  the  vena  cava  fol- 
lowing lesions  of  the  heart  or  the  lungs  less  frequently  leads  to  gastric 
hemorrhage. 

[The  appearance  of  hematemesis  following  hepatic  cirrhosis  is  often 
unexpected,  as  such  cases  are  unusually  free  from  the  commonly  recog- 
nized symptoms  of  portal  obstruction. 

Preble  ^  has  collected  60  cases  of  fatal  hemorrhage  due  to  cirrhosis 
of  the  liver  in  which  he  found  esophageal  varices  present  in  80  per 
cent.,  and  in  more  than  one-half  of  these  microscopic  ruptures  could 
be  detected.  Fatal  hemorrhages  occurred  where  no  esophageal  varices 
were  discovered,  the  blood  in  this  class  of  cases  escaping  from  the 
gastro-intestinal  mucous  membrane.  Only  6  per  cent,  of  the  60  cases 
showed  the  ordinary  clinical  evidences  of  cirrhosis — that  is  to  say,  in 
92  per  cent,  ascites,  enlarged  spleen,  and  distended  superficial  abdom- 
inal veins  were  absent.  It  is  interesting  to  note  that  there  is  fre- 
quently absence  of  ascites,  although  the  cirrhosis  may  be  far  advanced. 
This  apparently  results  from  the  free  anastomosis  of  the  portal  with 
the  systemic  veins,  and  is  well  illustrated  in  the  cases  reported  by 
Stockton.^  Curschmann  recounts  a  somewhat  similar  experience.^  Of 
13  patients  who  died  from   profuse  hemorrhage  with  cirrhosis  of  the 

'  Aine7\  Jour.  Med.  Sciences,  March,  1900. 
"^  Jour.  Amer.  Med.  Assoc.  Sept.  28,  1891. 
^  Deutsch.  med.   Wochenschr.,  April  17,  1902. 

24 


370  GASTRIC  HEMORRHAGE. 

liver,  12  exhibited  esophageal  varices,  and  in  but  one  fatal  case  was 
the  hemorrhage  found  to  depend  upon  a  varix  in  the  walls  of  the 
stomach.  I  agree  with  Curschmann  that  these  hemorrhages  are  apt  to 
be  very  severe,  and  that  it  is  rare  to  find  what  some  authors  mention  as 
commonly  happening,  namely,  small  repeated  hemorrhages.  Curschmann 
says  that  the  simple  regurgitation  of  blood  without  effort  to  vomit  points 
strongly  to  hemorrhage  from  the  esophagus.  This  rule,  however,  is  not 
of  much  value,  for  the  reason  that  the  regurgitation  rarely  occurs,  the 
vomiting  exhibiting  the  same  character  as  when  the  hemorrhage  occurs 
inside  the  stomach  itself. — Ed.] 

In  certain  constitutional  diseases,  in  severe  forms  of  anemia,  in 
leukemia,  in  Hodgkin's  disease,  in  hemophilia,  in  scurvy,  in  morbus 
maculosus,  hemorrhage  occurs  into  the  stomach  as  into  other  organs. 
That  form  of  gastric  and  intestinal  hemorrhage  called  melena,  occasion- 
ally seen  in  the  new-born,  belongs  to  this  group. 

It  would  lead  us  too  far  were  we  to  discuss  the  causes  of  gastric 
hemorrhage  in  the  first-named  group  of  constitutional  disturbances.  I 
will  limit  myself  to  a  few  remarks  in  regard  to  melena.  The  term 
melena  is  employed  not  so  much  to  designate  a  definite  anatomic  dis- 
ease, but  merely  a  group  of  symptoms.  We  speak  of  melena  if  a  child 
loses  considerable  quantities  of  blood  either  by  vomiting  or  in  the  stools, 
or  in  both  ways,  in  the  first  few  days  after  birth.  The  cause  of  this 
hemorrhage  may  vary  greatly  :  in  some  cases  we  are  dealing  with  an 
infection ;  in  others,  with  hemophilia ;  in  still  others,  with  scurvy. 
Ulcers  of  the  stomach  or  of  the  intestine  have  also  been  found  in  a 
very  few  cases. 

Landau  ^  assumes  that  these  gastro-intestinal  ulcers  are  not  of  intra- 
uterine origin,  but  are  caused  by  the  entrance  of  thrombi  from  the 
umbilical  vein  and  the  ductus  Botalli  into  the  arteries  of  the  stomach 
or  intestine.  Other  authors  again  assume  that  this  condition  is  caused 
by  bacterial  influences. 

The  disease-picture  is  as  follows  :  Bloody  stools,  or,  less  frequently, 
bloody  vomiting,  are  seen  usually  on  the  second  day  or  a  few  days  later. 
These  hemorrhages  recur  at  frequent  intervals,  and  in  severe  cases  lead 
to  tlie  death  of  the  infant  in  a  short  time  ;  in  milder  cases  they  grad- 
ually stop  and  recovery  finally  occurs. 

The  menstrual  type  has  also  occasionally  been  seen  in  gastric  hemor- 
rhages. In  some  forms  of  hemorrhage  from  the  stomach  that  originate 
from  an  ulcer  the  bleeding  has  been  seen  to  coincide  with  the  menstrual 
period.  In  cases  of  amenorrhea  periodic  gastric  hemorrhage  is  occa- 
sionally observed.  I  do  not  think  that  we  are  justified  in  calling  this 
form  of  hemorrhage  vicarious,  although  many  authors  elect  to  do  so. 
A  gastric  hemorrhage  can,  in  my  opinion,  hardly  be  considered  a  sub- 
stitute for  the  physiologic  process  of  menstruation. 

Schiff,  Brown-Sequard,  Ebstein,  and  Ewald  have  performed  a  num- 
ber of  experiments  that  have  become  classic ;  they  show  that  injury  to 
certain  parts  of  the  brain,  separation  of  the  peduncles  of  the  brain,  of 

1  Landau,   Ueber  Melcena  der  Neugeborenen^  Breslau,  1874. 
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the  optic  thalami,  of  the  corpus  striatum,  of  the  crura  cerebri,  of  the 
anterior  cori)om  quadrigemina,  and  also  of  certain  portions  of  the  spinal 
cord,  can  lead  to  hemorrhage,  bloody  infiltration,  and  ulceration  of  the 
stomach-walls.  A\\  this  makes  it  probable  that  under  certain  conditions 
gastric  hemorrhage  may  originate  from  lesions  of  the  central  nervous 
system.  So  far  no  clinical  observations  have  been  made  that  demon- 
strate that  these  results  that  follow  artificially  produced  nervous  lesions 
in  animals  have  their  counterpart  in  man. 

A  number  of  cases  of  hysteria  have  been  reported  in  which  hemat- 
emesis  occurred  either  during  a  hysteric  attack  or  between  the  attacks  ; 
it  is  claimed  that  hysteric  hemorrhages  of  this  kind  are  characterized  by 
the  frequency  with  which  they  occur.  As  the  amount  of  blood  lost  is 
very'  small,  the  general  health  of  the  patient  is  not  impaired. 

The  most  frequent  causes  of  gastric  hemorrhage  are  round  ulcer  of 
the  stomach  and  carcinoma ;  then,  in  their  order  of  frequency,  mechan- 
ical disturbances  of  the  circulation,  intoxications,  and  direct  injuries  by 
foreign  bodies. 

Gastric  hemorrhages,  for  reasons  that  we  can  well  understand,  occur 
chiefly  in  youth  and  in  the  middle  years  of  life ;  more  frequently  in 
women  than  in  men ;  in  old  age  they  are  frequently  seen  in  sufferers 
from  carcinoma. 

Pathologic  Anatomy. — Hemorrhage  from  the  stomach,  it  may 
be  stated  at  once,  is  rarely  fatal.  Wherever  death  ensued,  the  autopsy 
revealed  the  picture  of  extreme  grades  of  anemia :  all  the  organs  were 
very  pale  and  contained  a  minimal  quantity  of  blood. 

In  the  stomach  considerable  quantities  of  fluid  or  coagulated  blood 
are  usually  found.  In  some  instances  the  stomach  was  even  found 
dilated  and  distended  by  blood. 

The  appearance  of  the  blood  varies :  it  may  be  either  light-red  or 
blackish.  The  changes  that  occur  in  the  blood  after  gastric  hemorrhage 
will  depend  on  the  acidity  of  the  stomach  and  the  length  of  time  that 
the  blood  remains  in  the  stomach. 

The  source  of  the  hemorrhage  may  be  found  to  be  a  small  hemor- 
rhagic ulceration  or  an  ulcerated  carcinoma  ;  in  other  cases  a  round  ulcer 
or  a  raptured  aneurysm  of  one  of  the  vessels  of  the  gastric  mucosa. 
In  a  few  rare  cases  rupture  of  a  varicose  vein  caused  hemorrhage. 
Lancaster  has  recently  reported  a  case  in  which  a  woman  of  thirty-three 
years  who  had  been  perfectly  healthy  all  her  life  suddenly  had  a  violent 
gastric  hemorrhage.  Hematemesis  recurred  several  times,  and  led  to 
the  death  of  the  patient  in  a  short  time.  The  cause  of  the  hemorrhage 
in  this  case  was  found  to  be  a  varicose  degeneration  of  several  branches 
of  the  gastro-epiploic  vein  in  the  mesentery  and  in  the  submucosa  of 
the  stomach.  The  largest  of  these  varices  in  the  gastric  mucosa  was 
ruptured,  the  opening  being  about  as  large  as  a  pin-head. 

In  many  cases  it  is  possible  to  discover  a  coagulate  in  the  wall  of 
some  eroded  blood-vessel ;  in  this  case,  of  course,  the  source  of  the 
hemorrhage  is  immediately  revealed.  In  other  cases,  particularly  in 
capillary  hemorrhages,  the  primary  cause  of  the  hemorrhage  frequently 
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avoids  detection.  In  many  cases,  moreover,  it  must  not  be  forgotten 
that  hemorrhage  does  not  originate  in  the  stomach,  but  blood  from  the 
nasal  cavities,  the  mouth,  or  the  esophagus  secondarily  enters  the 
stomach. 

Symptoms. — The  most  important  and  typical  symptoms  of  gastric 
hemorrhage  are  bloody  stools  and  bloody  vomiting.  Many  cases  of 
gastric  hemorrhage  are  never  recognized  ;  this  applies  particularly  to 
those  slight  degrees  of  hemorrhage  that  do  not  cause  vomiting  and 
where  so  little  blood  is  shed  that  the  stools  are  not  visibly  changed.  In 
addition,  in  these  milder  cases  the  general  health  of  the  patient  is  not 
visibly  affected. 

But  even  large  hemorrhages  may  be  overlooked  in  cases  where  the 
blood  is  voided  by  the  rectum.  As  a  rule,  the  patients  do  not  inspect 
the  stool,  and  even  physicians  frequently  do  not  attach  enough  impor- 
tance to  the  inspection  of  the  dejecta.  The  physician  should  not  omit 
an  examination  of  the  stools  in  all  cases  where  great  pallor  and  weak- 
ness appear  suddenly ;  he  should  not  only  do  this  in  cases  that  show 
symptoms  of  disease  of  the  stomach,  but  also  in  cases  that  never  develop 
any  such  symptoms  ;  provided,  of  course,  that  the  sudden  weakness  can- 
not be  explained  by  other  conditions.  Every  physician  will  probably 
remember  cases  of  some  mild  and  insignificant  gastric  trouble  in  which 
the  patient  suddenly  turned  very  pale  and  became  very  weak,  and  in 
which  the  explanation  of  these  symptoms  was  not  furnished  until  the 
next  rectal  passage  was  examined. 

The  first  task  must  be  to  determine  whether  a  hemorrhage  has  oc- 
curred ;  in  the  second  place  we  must  determine  whether  the  blood  comes 
from  the  stomach.  If  these  two  problems  are  solved,  the  special  form 
of  stomach-disease  can  also,  as  a  rule,  be  diagnosed. 

I  cannot,  of  course,  in  this  place  discuss  all  the  possible  symptoms 
that  might  precede  an  attack  of  hematemesis  :  to  do  this  I  would  have 
to  repeat  the  whole  symptomatology  of  ulcer,  carcinoma,  and  other  dis- 
eases of  the  stomach.  I  will  limit  myself,  therefore,  to  explaining  those 
symptoms  that  are  caused  directly  by  hematemesis. 

The  first  symptoms  are  the  well-known  signs  of  internal  hemorrhage ; 
the  greater  the  loss  of  blood,  the  more  pronounced  these  symptoms. 
They  may  vary  according  to  the  rapidity  with  which  the  blood  is  poured 
into  the  stomach  ;  if  it  is  shed  rapidly,  the  patient  suddenly  faints  and 
falls  unconscious,  and  may  even  develop  convulsions  ;  if  the  hemorrhage 
is  slight,  these  symptoms  are  absent,  but  the  patients  complain  of  in- 
creasing weakness.  Many  patients  state  that  they  have  a  feeling  of 
filling  up  and  of  heat  in  the  stomach  during  the  hemorrhage.  Hemat- 
emesis is  rarely  ushered  in  by  a  sudden  attack  of  pain. 

Whether  a  hemorrhage  of  this  kind  occurs  rapidly  or  slowly,  the 
picture  of  a  more  or  less  pronounced  acute  anemia  will  always  appear, 
provided  the  hemorrhage  is  sufficiently  severe.  The  patients  look  very 
pale,  feel  extremely  weak,  can  hardly  sit  up  in  bed,  faint  easily,  com- 
plain of  vertigo,  buzzing  in  the  ears,  blurring  of  sight.  If  the  hemor- 
rhage is  very  severe,  nausea  and  vomiting  usually  occur. 
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The  quantity  of  blood  that  is  vomited  varies  greatly  :  sometimes 
there  are  only  one  or  a  few  tablespoonfuls  ;  in  other  cases  from  one-half 
to  one  liter  and  more ;  abundant  quantities  may  l)e  vomited  repeatedly 
at  short  intervals.  When  vomiting  of  blood  occurs,  the  bowel-passage 
should  be  inspected,  for  a  portion  of  the  blood  usually  leaves  the  body 
in  this  way. 

The  appearance  of  the  vomited  blood  also  varies  :  it  may  be  arterial 
or  venous ;  much  will  depend  on  the  quantity  of  blood  and  the  time  it 
remains  in  the  stomach,  the  constitution  of  the  gastric  juice,  and  the 
presence  or  absence  of  food-particles  in  the  stomach.  If  vomiting  occurs 
soon  after  the  hemorrhage,  and  if  no  particles  of  food  are  contained  in 
the  vomit,  it  can  readily  be  seen  that  the  material  raised  is  really  bk)od  ; 
but  if  the  blood  remains  in  tlie  stomach  for  a  long  time,  the  action  of  the 
gastric  juice  soon  converts  it  into  a  dark  chocolate  or  coflPee-ground  color. 

It  frequently  happens  that  coifee-ground-colored  masses  are  aspirated 
from  the  stomach  together  with  food-particles,  particularly  in  cases  of 
ectasy  in  which  no  symptom  even  remotely  suggested  gastric  hemor- 
rhage.    This  is  seen  particularly  in  carcinoma. 

In  a  number  of  cases,  as  we  have  already  said,  gastric  hemorrhage 
does  not  lead  to  the  vomiting  of  blood,  but  the  whole  quantity  of  blood 
passes  into  the  intestine  and  is  deposited  with  the  stools  ;  large  quanti- 
ties of  blood  in  the  stools  are  readily  recognized  by  the  dark,  almost 
black,  color  that  they  impart  to  the  dejecta.  If  the  quantity  is  small, 
simple  inspection  of  the  stools  may  fail  to  reveal  the  presence  of  blood, 
and  other  methods  must  be  employed  to  determine  its  presence. 

Quite  frequently  a  rise  of  temperature  will  be  seen  after  a  severe 
hemorrhage.  Some  authors  even  speak  of  an  anemic  fever  caused  by 
loss  of  blood.  It  is  known  that  a  rise  of  temperature  of  this  kind  can 
be  experimentally  produced  in  animals  by  withdrawing  large  Cjuantities 
of  blood  ;  whether  or  not  to  call  this  pyrexia  fever  is  a  question  that 
cannot  be  decided  in  the  light  of  our  present  knowledge  on  the  nature 
of  the  fever.  This  rise  of  temperature,  at  all  events,  is  no  peculiarity 
of  hemorrhage  of  the  stomach,  as  it  is  seen  in  hemorrhages  into  all 
other  organs.  I  need  only  mention  the  well-known  fact  that  fever 
occurs  after  blood-letting.  Leichtenstern  has  made  the  statement  that 
gastric  hemorrhage  caused  by  simple  ulcer  is  usually  accompanied 
by  a  slight  or  by  a  fairly  high  degree  of  fever,  and  that  this  is  a 
frequent,  in  fact,  a  regular,  symptom  of  this  condition.  I  cannot 
agree  with  this  statement,  and  I  do  not  think  that  this  fever  is  at  all 
peculiar  to  gastric  hemorrhage  occurring  in  ulcer.  If  we  see  this  rise  of 
temperature  more  frequently  in  ulcer  than  in  any  other  lesion  of  the 
stomach,  this  is  undoubtedly  due  to  the  fact  that  ulcer  leads  to  hemor- 
rhage more  easily  than  any  other  affection  of  the  stomach.  To  judge 
from  my  personal  experience,  the  rise  of  temperature — that  is,  the  fever, 
— depends  on  two  factors  :  on  the  one  hand,  on  the  rapidity  with  which 
the  hemorrhage  occurs  ;  and,  on  the  other  hand,  on  the  amount  of  blood 
that  is  shed.  In  small  hemorrhages  I  have  never  seen  a  rise  of  tem- 
perature. 
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It  is  not  established  how  this  rise  of  temperature  originates.  The 
term  anemic  fever  designates  nothing  more  than  that  fever  may  occur 
after  hemorrhages  that  lead  to  anemia.  Some  authors  claim  that  the 
fever  is  caused  by  the  resorption  of  toxic  products  from  the  intestine, 
and  that  these  poisons  are  generated  by  the  putrefaction  of  the  blood ; 
others  assume  that  bacteria  enter  the  circulation  through  the  eroded 
blood-vessels ;  still  others  claim  that  the  fever  is  due  to  irritation  of  the 
heat-centers  by  the  impoverished  blood. 

The  most  satisfactory  explanation  is  a  purely  mechanical  one.  If  the 
anemia  is  severe,  the  internal  organs  become  congested  and  the  periph- 
eral parts  of  the  body  grow  anemic  and  cooler,  and  the  blood  circu- 
lates less  rapidly  through  these  parts  ;  in  this  way  the  radiation  of 
heat  is  diminished  and  the  internal  heat  rises.  The  pyrexia  observed 
under  these  conditions  greatly  resembles  the  postmortem  rise  of  tem- 
perature. Whatever  explanation  is  accepted  for  the  phenomenon,  we 
must  remember  the  fact  that  in  severe  gastric  hemorrhages  a  rise  of 
temperature  occurs  that  may  last  for  several  days. 

The  pulse,  as  a  rule,  is  greatly  accelerated  ;  occasionally  it  cannot  be 
felt  at  all,  so  that  the  beats  must  be  controlled  by  palpation  of  the  heart. 
In  contradistinction  to  the  small  and  hardly  perceptible  pulsations  of 
the  radial  artery,  the  apex-beat  may  be  very  much  stronger  than  normal. 

Rare  sequelae  of  violent  hemorrhages  are  delirium  and  visual  dis- 
turbances— amblyopia  and  amaurosis.  As  a  rule,  these  visual  disturb- 
auces,  which  are  frequently  accompanied  by  fainting  spells  in  cases  of 
severe  hemorrhage,  soon  disappear ;  in  some  instances,  however,  perma- 
nent blindness  in  one  or  both  eyes  may  result ;  the  cause  of  this  is  an 
atrophy  of  the  optic  nerve.  Ziegler,  in  cases  of  this  kind,  has  discovered 
foci  of  fatty  degeneration  in  the  optic  nerve  and  in  the  retina.  It 
has  not  been  determined  why  this  occurs ;  Ziegler  assumes  that  the 
primary  cause  is  local  vessel-contraction ;  others  assume  that  there 
is  hemorrhage  into  the  optic  nerve,  and  still  others  (Forster)  claim 
that  it  originates  from  a  serous  imbibition  of  the  retina  with  extrav- 
asation. 

In  the  majority  of  cases  the  patients  recover  quickly,  provided  the 
loss  of  blood  is  not  too  great.  In  more  severe  cases  anemia  may  per- 
sist for  a  long  time.  The  subsequent  course  of  the  disease  will  natu- 
rally depend  on  the  primary  trouble  that  caused  the  hemorrhage. 
Cases  in  which  gastric  hemorrhage  is  so  severe  as  to  cause  death  are 
rare. 

Diagnosis. — The  diagnosis  of  gastric  hemorrhage  is,  in  the  majority 
of  cases,  easy.  If  hematemesis  and  bloody  stools  are  seen  in  a  subject 
that  is  suffering  from  ulcer  and  carcinoma,  the  diagnosis  of  gastric 
hemorrhage  can  usually  be  made.  In  other  cases  again,  particularly 
where  the  hemorrhage  is  slight  or  where  the  blood  remains  in  the 
stomach  and  intestine  for  a  long  time,  it  is  often  difficult  to  decide 
whether  the  masses  that  are  found  in  the  vomit  and  the  stool  really 
consist  of  blood.  We  have  a  number  of  methods  to  determine  this 
point :  if  the  presence  of  red  blood-corpuscles  can  be  revealed  by  micro- 
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scopic  examination,  the  diagnosis  is,  of  course,  easy  ;  if  the  blood,  how- 
ever, remains  in  tlie  stomach  for  a  considerable  length  of  time,  the  red 
blood-corpuscles  are  destroyed  and  cannot  be  discovered  in  the  vomit 
nor  in  the  feces.  Only  a  positive  finding  is  of  value  in  rendering  a 
decision  ;  a  negative  finding  demonstrates  nothing. 

Teichmann's  test,  if  positive,  is  conclusive.  It  consists  in  the  micro- 
chemical  formation  of  crystals  of  hemin.  As  almost  minimal  quantities 
of  material  are  used  for  making  this  test,  the  method  is  not  altogether 
satisfactory  ;  blood  may  be  present  in  the  stools  and  still  avoid  detec- 
tion by  this  method. 

Heller's  test — addition  of  potassium  hydrate  and  boiling — is  very 
simple,  but  the  results  are  not  absolutely  conclusive  because  other  pig- 
ments occur  in  the  stomach-contents  and  the  feces  that  give  the  same 
reaction. 

The  spectroscopic  method  is  altogether  reliable,  but,  on  the  one  hand, 
it  is  too  complicated,  and,  on  the  other,  it  requires  an  instrument  that 
every  physician  does  not  possess. 

A  reliable  method  and  one  that  can  easily  be  executed  is  van  Deen's 
test  as  modified  by  Weber.  The  stomach-contents  or  a  watery  suspen- 
sion of  fecal  matter  is  mixed  with  one-third  volume  of  glacial  acetic 
acid  and  shaken  with  ether.  As  soon  as  the  two  fluids  separate  and  the 
upper  ethereal  layer  has  become  clear,  a  few  cubic  centimeters  of  this 
acid  ethereal  extract  are  poured  off  and  mixed  with  about  10  drops  of 
tincture  of  guaiac  and  20  to  30  drops  of  turpentine.  If  blood  is  pres- 
ent, the  mixture  turns  bluish-violet  ;  if  it  is  not  present,  it  turns  reddish- 
brown,  frequently  with  a  slight  greenish  tinge.  A  still  better  procedure 
is  to  remove  the  blue  coloring-matter  from  the  mixture  by  shaking  with 
chloroform.  In  inter]3retiug  the  findings  in  this  test  it  must,  of  course, 
be  determined  whether  or  not  the  patient  ate  raw  or  half-raw  meat  a 
short  time  before,  as  blood  may  be  present  in  the  stools  from  this  source. 

If  the  presence  of  blood  in  the  stools  or  the  vomit  has  been  demon- 
strated by  one  of  these  methods,  the  second  point  to  be  decided  is 
whether  the  blood  really  comes  from  the  stomach  or  whether  it  comes 
from  some  other  organ. 

Blood  from  the  nose,  the  air-passages,  or  the  mouth  may  be  swal- 
lowed and  later  vomited.  In  general,  however,  we  may  succeed  in  dis- 
covering the  source  of  these  hemorrhages  from  the  history  of  the  case,  the 
course  of  the  disease,  and  a  careful  objective  examination  of  the  patient. 

Many  clinicians  claim  that  there  is  great  difficulty  in  making  a  dif- 
ferential diagnosis  between  hematemesis  and  hemopt}^sis.  It  is  true  that 
when  blood  is  vomited  some  of  it  may  be  aspirated  into  the  air-passages 
and  later  be  expectorated  during  coughing  efforts,  and  inversely  that  a 
part  of  the  blood  that  comes  from  the  air-passages  or  the  mouth  may  be 
swallowed  and  later  vomited.  A  careful  anamnesis  will  usually  reveal 
the  true  condition  of  affairs.  Frequently  the  statements  of  the  patient 
are  very  unreliable,  as  they  do  not  know  themselves  whether  they 
vomited  the  blood  or  coughed  it  up. 

Nevertheless,  we  may  usually  succeed  in  making  a  differential  diag- 
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nosis  between  hemoptysis  and  hematemesis.  In  the  former  instance  the 
history  will,  as  a  rule,  show  that  catarrh  or  other  disturbances  of  the 
respiratory  passages  existed  for  some  time  previous  to  the  accident ;  it 
will  also  show  that  at  the  beginning  of  the  attack  there  were  coughing 
and  tickling  in  the  throat  and  that  gagging  and  vomiting  came  later. 
In  the  former  case,  moreover,  the  blood  is  light  red,  foamy,  is  mixed 
with  mucus,  and  has  an  alkaline  reaction,  and  bloody  sputum  is  ex- 
pectorated for  several  days.  A  careful  examination  of  the  apices  of  the 
lung  will  also  usually  reveal  other  catarrhal  phenomena  or  deep-seated 
lesions,  whereas  an  examination  of  the  stomach  will  fail  to  reveal  any 
abnormal  conditions. 

The  fever  that  usually  occurs  is  less  important,  for  this  may  be 
caused  by  the  hemorrhage  alone ;  if  fever  was  present  before  the  attack, 
it  may  aid  in  the  diagnosis. 

If  the  blood,  on  the  other  hand,  comes  from  the  stomach, — that  is, 
if  there  is  hematemesis, — the  anamnesis  will  usually  show  that  dyspeptic 
symptoms  were  complained  of  for  a  long  time  before  the  attack  of  hemor- 
rhage occurred.  The  attack  itself  generally  begins  with  a  feeling  of 
oppression  and  fulness  in  the  region  of  the  stomach,  followed,  as  a  rule,  by 
nausea  and  vomiting.  Coughing  commonly  occurs  later.  In  contradis- 
tinction to  the  blood  raised  in  hemoptysis,  the  blood  in  hematemesis  is, 
as  a  rule,  very  likely  to  be  dark,  only  rarely  light  red ;  it  is  usually 
mixed  with  particles  of  food.  Bloody  vomit  is  acid.  Examination 
of  the  lungs  reveals  nothing  abnormal,  whereas  examination  of  the 
stomach  region  frequently  indicates  disturbed  gastric  function.  In  other 
cases  certain  indications  will  point  to  some  disease  of  the  liver  and  dis- 
turbances in  the  portal  circulation  or  other  factors.  There  is  no  ex- 
pectoration, and  even  though  a  small  quantity  of  bloody  expectoration 
is  raised  in  the  beginning,  it  is  not  seen  later  on.  The  stools  usually 
appear  black  for  some  time  after  the  hemorrhage. 

With  the  aid  of  all  these  points  the  decision  whether  we  are  dealing 
with  a  case  of  hematemesis  or  hemoptysis  can  usually  be  rendered. 

In  doubtful  cases  the  sputum  may  be  examined  for  tubercle  bacilli. 
The  differential  diagnosis  will  be  difficult  only  in  those  rare  cases  in 
which  there  are  conditions  present  both  in  the  lungs  and  the  stomach 
that  might  favor  hemorrhage. 

A  careful  inspection  of  the  mouth  and  the  gums  will  readily  show 
whether  or  not  the  blood  could  have  come  from  these  parts ;  on  the 
other  hand,  it  is  frequently  almost  impossible  to  differentiate  esophageal 
hemorrhages  from  gastric  hemorrhages.  I  do  not  refer,  of  course,  to 
those  cases  in  which  there  is  pronounced  evidence  of  some  esophageal 
lesion,  but  to  those  cases  in  which  there  is,  for  instance,  a  varix  of  the 
esophagus  that  produces  no  symptoms  until  a  violent  hemorrhage  occurs. 

It  is  impossible  without  the  most  careful  examination  to  determine 
whether  the  blood  comes  from  an  ulcer,  a  hemorrhagic  erosion,  a  carcin- 
oma of  the  stomach,  or  some  other  lesion  of  the  organ. 

Prognosis. — The  prognosis  of  gastric  hemorrhage  is  dependent  on 
the  amount  of  blood  lost.     In  this  place,  of  course,  we  cannot  speak  of 
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the  prognosis  of  the  primary  disease  leading  to  the  hemorrhage.  In 
regard  to  this  we  must  refer  to  our  discussion  on  the  different  diseases 
of  the  stomach  that  can  lead  to  hcmateniesis. 

Small  hemorrhages  per  se  are  without  danger.  They  are  important 
because  there  is  always  danger  of  a  recurrence  ;  even  large  hemorrhages, 
as  a  rule,  do  not  directly  endanger  the  life  of  the  patient.  The  most 
violent  hemorrhages  are  seen  in  ulcer,  but  even  these  usually  terminate 
favorably  even  though  there  be  a  colossal  loss  of  blood  leading  to  faint- 
ing spells,  collapse,  apparent  loss  of  pulsation,  etc.  ;  as  a  rule,  the 
patients  recover.  I  have,  however,  seen  cases  of  profuse  hemorrhage 
that  terminated  in  death  so  rapidly  that  it  was  impossible  to  perform 
transfusion  or  infusion.  In  other  cases,  again,  although  the  patients 
were  in  the  agonal  stage,  energetic  procedures  warded  off  the  immediate 
danger. 

Treatment. — We  cannot  enter  into  a  discussion  of  the  prophylaxis 
of  hemorrhages  of  the  stomach  in  this  place,  as  the  measures  employed 
for  this  purpose  coincide  with  the  treatment  of  the  primary  disease. 
Whenever  it  is  possible  to  cure  or  to  relieve  the  primary  disease,  the 
danger  of  hemorrhage  will  be  correspondingly  decreased  or  will  be 
altogether  avoided.  In  this  sense  the  rational  treatment  of  an  ulcer  of 
the  stomach  is  to  a  certain  degree  the  best  prophylactic  against  hemor- 
rhages. In  the  case  of  carcinoma  the  methods  that  we  can  employ  are 
not  so  satisfactory,  for  we  know  of  no  method  that  will  stop  the  prog- 
ress of  the  disease  and  the  disintegration  of  the  neoplasm. 

As  soon  as  hemorrhage  occurs,  the  first  task  of  the  physician  is  to 
place  the  diseased  organ  completely  at  rest.  The  patient  should  be 
ordered  to  lie  perfectly  still  in  a  horizontal  position,  and  should  not  be 
allowed  to  change  his  position  even  for  the  purpose  of  defecating  or  for 
passing  urine. 

An  ice-bag  should  be  applied  to  the  region  of  the  stomach.  In  order 
to  avoid  too  much  pressure  by  the  ice-bag,  a  hoop  should  be  placed  over 
the  epigastric  region  and  the  ice-bag  suspended  from  it.  All  excite- 
ment should  be  avoided.  The  physician  should  attempt  to  calm  the 
patients,  as  they  are  usually  very  much  frightened  and  excited,  and 
should  assure  them  that  the  hemorrhage  is  completely  without  danger. 
In  order  to  give  the  diseased  stomach  a  complete  rest,  all  irritation  of 
the  organ  should  be  avoided  ;  the  patient  should  take  no  food  or  drink 
whatever  by  mouth ;  all  that  he  may  be  permitted  to  swallow  is  cracked 
ice  ;  this  quenches  the  thirst  very  satisfactorily  ;  it  should  not,  however, 
be  swallowed  until  it  has  melted  in  the  mouth.  If  it  is  necessary  to 
administer  nourishment,  it  should  be  given  by  the  rectum ;  as  a  rule, 
however,  it  is  altogether  unnecessary  to  feed  the  patient,  at  least  during 
the  first  few  days.  If  the  loss  of  blood  is  very  severe,  fluid  may  be 
introduced  by  the  rectum.  In  these  cases  enemata  of  salt  should  be 
given,  or,  if  it  is  desired  to  stimulate  the  patient  at  the  same  time, 
enemata  of  wine  and  bouillon  (one-third  wine,  two-thirds  meat-broth). 

It  is  not  only  unnecessary,  but  even  harmful,  to  administer  internal 
remedies  in   severe  hemorrhage  of  the  stomach,  for,  in  the  first  place. 
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they  cannot  possibly  affect  the  bleeding  spot  itself,  and,  on  the  other 
hand,  they  stimulate  gastric  secretion  and  the  motor  functions  of  the 
stomach.  It  should  be  one  of  our  chief  purposes  to  avoid  these  very 
things.  If  it  is  desired  to  give  some  drug  for  the  hemorrhage,  a 
subcutaneous  injection  of  ergotin  may  be  administered.  If  there  is 
much  cardiac  weakness  or  if  it  is  desired  to  prevent  fainting  spells, 
camphor,  ether,  or  camphor-ether  may  be  injected  subcutaneously. 

If  the  life  of  the  patient  is  directly  endangered  as  the  result  of  the 
great  loss  of  blood,  subcutaneous  or  intravenous  injection  of  salt  solu- 
tions should  be  practised.  The  general  practitioner  will  probably  prefer 
the  former  method,  because  it  does  not  require  an  assistant  and  can  be 
performed  with  a  few  simple  appliances  that  can  be  procured  anywhere ; 
all  that  is  needed  is  a  hollow  needle,  a  rubber  tube,  and  a  glass  funnel 
or  irrigator.     A  0.6  to  0.75  per  cent,  salt  solution  should  be  employed. 

According  to  my  experience,  the  method  of  subcutaneous  injection  is 
preferable ;  it  is  simpler,  more  rapid,  and  less  dangerous ;  the  only 
objection  to  it  is  that  the  absorption  of  the  water  injected  may  be 
difficult  in  cases  of  great  heart-weakness.  This  objection,  it  appears  to 
me,  is  only  theoretic,  however  ;  in  those  cases  that  I  have  observed 
the  salt  solution  that  I  injected  subcutaneously  was  rapidly  absorbed, 
even  though  the  heart  action  was  very  much  reduced.  It  is  well  in 
these  cases  to  massage  the  parts,  as  this  aids  the  absorption  of  the 
injected  fluid. 

[In  the  treatment  of  hematemesis  some  benefit  has  been  derived  from 
the  introduction  of  a  solution  of  adrenalin  chlorid,  20  to  30  drops  of  a 
1  :  1000  solution  given  in  one-half  ounce  of  water  every  hour.  The 
hypodermic  injection  of  the  same  substance  in  a  somewhat  similar  dose 
is  theoretically  of  value,  and  has  occasionally  given  good  results.  If 
the  hemorrhage  is  due  to  erosion,  the  taking  of  about  200  c.c.  of  a  10 
per  cent,  solution  of  gelatin,  to  be  repeated  two  or  three  times  a  day,  as 
recommended  by  Poliakow,^  should  be  tried,  and  this  especially  applies 
to  cases  in  which  the  hemorrhage  is  prolonged.  In  the  acute  cases  it  is 
best  to  allow  nothing  to  be  swallowed  ;  even  a  small  amount  of  water, 
or  pellets  of  ice,  should  be  avoided.  The  use  of  hypodermic  injec- 
tions of  morphin  to  induce  mental  and  physical  quietude  is  good  practice. 
Whether  it  is  best  to  use  iced  water  or  hot  water  by  the  rectum 
has  been  considerably  discussed,  and  the  question  is  not  yet  settled. 
Enemata  of  normal  salt  solution  are  useful  in  restoring  the  strength 
of  the  patient  and  in  relieving  thirst,  but  it  is  unwise  to  resort  to  this 
too  quickly  unless  the  patient  is  in  extremis,  for  the  reason  that  the  in- 
creased blood-pressure  may  reestablish  the  hemorrhage  that  has  ceased. 
It  is  advisable  to  give  a  small  amount  and  to  repeat  this  frequently  rather 
than  to  use  half  a  liter  or  a  liter  at  one  time.  There  is  considerable  evi- 
dence adduced  to  show  that,  contrary  to  the  views  once  held  by  Win- 
ternitz,  nutritive  enemata  rather  lessen  the  acidity  of  gastric  juice,  and 
may,  therefore,  be  safely  recommended  after  hemorrhage  from  gastric 
ulcer. — Ed.] 

^  Lyon.  Med.,  1898,  No.  38. 
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Introductory  Remarks. — Disturbance  of  the  motor  powers  of 
the  stomach  in  the  sense  of  inefficient  work  of  the  stomach  in  this  direc- 
tion is  frequently  encountered.  The  condition  may  be  seen  either 
together  with  other  diseases  of  the  stomach  or  may  appear  as  an  inde- 
pendent disease.  Even  though  it  is  no  disease  sxd  generis,  it  can  pro- 
duce a  certain  number  of  characteristic  symptoms  and  may  call  for  defi- 
nite therapeutic  measures  ;  consequently  it  merits  special  discussion. 

In  no  field  of  stomach  pathology  is  there  such  a  diversity  of  opinion 
as  in  the  field  of  the  perversions  of  motility.  Some  authors  make  a 
clear  distinction  between  atony  and  motor  insufficiency  ;  others  consider 
the  two  conditions  identical ;  some  distinguish  motor  insufficiency  from 
ectasy,  and  still  others  wish  to  eliminate  the  old  term  ectasy  altogether 
from  the  nomenclature  of  stomach-diseases.  I  do  not  think  that  this 
is  justified.  The  condition  that  the  older  physicians  called  ectasy  is 
encountered  to-day  and  represents  a  distinctive  disease-picture.  Modern 
research  and  investigation  have  taught  us  to  distinguish  the  milder 
degrees  from  the  more  advanced  forms  of  motor  insufficiency,  whereas 
the  older  physicians,  who  did  not  possess  our  modern  adjuvants,  recog- 
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nized  only  those  more  severe  degrees  of  motor  insufficiency  that  were- 
combined  with  dilatation. 

Physicians  have  always  noticed  cases  in  which  the  stomach  was  ex- 
tremely dilated,  so  that  it  appeared  like  a  flaccid  sac  lying  in  the  abdom- 
inal cavity  and  was  incapable  of  propelling  its  contents  into  the  intes- 
tine. Patients  afflicted  in  this  way  usually  suffered  from  attacks  of 
vomiting ;  the  stomach,  so  to  say,  would  run  over  and  attempt  to  get 
rid  of  its  contents  by  vomiting ;  as  soon  as  this  occurred  it  decreased  in 
size.  A  number  of  cases  of  this  kind  are  reported  in  the  older  litera- 
ture, and  every  physician  of  experience  has  probably  observed  similar 
ones.  Nowadays  we  rarely  encounter  severe  cases  of  this  character, 
certainly  less  frequently  than  we  did  twenty-five  years  ago.  This  is 
due,  above  all,  to  the  general  introduction  of  the  stomach-pump  inta 
practice  ;  Kussmaul  -  deserves  credit  for  having  advised  the  employment 
of  the  stomach-tube  for  therapeutic  purposes  in  the  treatment  of  dilata- 
tion of  the  stomach. 

The  older  physicians  used  the  term  dilatation  of  the  stomach  not 
only  to  designate  that  the  organ  was  abnormally  distended,  but  also  that 
the  stomach  was  unable  to  get  rid  of  its  contents  within  the  normal 
time.  In  some  of  the  works  of  the  older  authors  we  find  particular 
emphasis  laid  on  the  flaccidity  of  the  organ.  Bonet  (1679),  for  instance, 
in  describing  a  dilated  stomach,  says  that  "  it  is  flaccid  and  white,  like 
softened  paper,  has  no  folds,  and  reaches  as  far  as  the  symphysis." 

The  physicians  of  former  days  were  probably  not  familiar  with  the 
condition  that  we  call  "  megalogastria  "  nowadays.  With  this  term  we 
designate  an  abnormally  large  stomach  that,  however,  performs  its 
functions  in  a  normal  manner.  The  sense  of  the  terms  "  ectasy,  dilata- 
tion of  the  stomach,"  is  that  the  stomach  is  merely  larger  than  normal ; 
in  practice,  however,  we  are  accustomed  to  call  those  cases  ectatic  in 
which  the  stomach  is  not  only  abnorrnally  large,  but  in  which  there  is, 
at  the  same  time,  motor  insufficiency,  so  that  the  stomach  is  permanently 
overfilled  and  abnormally  distended.  In  this  latter  sense,  therefore,  we 
can  still  employ  the  word  '*  ectasy  "  to-day. 

As  I  have  repeatedly  stated,  our  chief  duty  at  the  bedside  is  to 
determine  the  character  of  the  functional  perversions  existing ;  it  is  not 
sufficient  to  discover  the  anatomic  basis  of  the  disease.  This  does  not 
imply  that  we  should  neglect  the  study  of  the  anatomic  changes  that 
may  exist.  For  this  reason  it  is  important  to  find  out  whether  the 
stomach  is  enlarged  or  not  in  cases  in  which  the  motor  functions  of  the 
organs  are  perverted. 

From  a  practical  point  of  view,  moreover,  the  degree  of  motor  power 
of  the  stomach  is  very  important ;  as  soon  as  motor  insufficiency  obtains, 
the  stomach  may  either  become  enlarged  or  it  may  not.  The  stomach, 
on  the  other  hand,  may  be  abnormally  large  or  very  much  distended, 
and  still  possess  normal  motor  powers  ;  and,  again,  the  stomach  may  be 
of  normal  size  and  still  be  insufficient  in  its  motor  powers ;  in  fact,^  it 
may  be  reduced  in  size  and  still  insufficient  in  the  motor  sphere,  partic- 

1  Deutsch.  Arch.f.  klin.  Med.,  1869,  vol.  vii. 
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ularly  in  cases  of  diffuse  cirrhosis  and  in  cancerous  lesions  that  infiltrate 
the  stomach-walls  over  large  areas. 

Ectasy  and  motor  insufficiency,  are,  therefore,  two  distinct  conditions, 
and  although  severe  degrees  of  motor  insufficiency  may  be  frequently 
associated  with  dilatation,  we  cannot,  nevertheless,  eliminate  the  term 
ectasy  from  our  nomenclature.  For  these  reasons  I  cannot  agree  with 
Boas,  who  has  done  particularly  good  work  in  the  study  of  motor  in- 
sufficiency, when  he  says  that  "  the  word  ectasy,  or  dilatation  of  the 
stomach,  should  be  dropped,  because  its  employment  is  not  justifiable 
in  the  light  of  our  present  knowledge." 

Ectasy  means  dilatation,  permanent  enlargement  of  the  stomach  com- 
bined with  motor  insufficiency. 

The  term  "  motor  insufficiency  "  alone  merely  signifies  that  a  perversion 
of  function  exists  in  the  sense  that  the  motor  jioivers  are  insufficient. 

This  condition  may  originate  in  different  ways  :  it  may  be  caused  by 
mechanical  obstructions  ;  it  may  be  due  to  a  congenital  or  an  acquired 
muscular  weakness  of  the  stomach-walls.  In  the  latter  case  we  speak 
of  atony.  Atony  signifies  relaxation ;  it  is  not  correct,  therefore,  to 
consider  atony  and  motor  insufficiency  as  identical,  although  many 
authors  do  this.  In  stenosis  of  the  pylorus  the  motor  powers  of  the 
stomach  are  insufficient — that  is,  the  motor  power  of  the  stomach  is  not 
sufficient  to  propel  the  ingesta  from  the  organ  within  the  normal  time. 
This  does  not  mean  that  atony  is  present ;  on  the  contrary,  the  muscu- 
lature in  many  cases  is  hypertrophic,  but,  nevertheless,  incapable  of 
performing  its  normal  tasks,  and  is  consequently  insufficient.  Atony  is 
used  to  determine  a  simple  condition,  whereas  motor  insufficiency  in- 
cludes much  more ;  atony,  in  other  words,  is  only  a  particular  form  of 
motor  insufficiency  produced  by  relaxation  of  the  muscularis. 

Motor  insufficiency,  whether  it  is  due  to  atony  or  whether  it  is 
accompanied  by  hypertrophy  of  the  muscularis,  may  lead  to  dilata- 
tion of  the  stomach,  but  does  not  necessarily  do  this.  We  cannot  speak 
of  ectasy  until  the  motor  insufficiency  has  progressed  to  such  a  degree 
that  the  organ  has  become  enlarged.  A  simple  enlargement  of  the 
organ  does  not  necessarily  constitute  an  ectasy. 

Large  stomach,  so-called  "  megalogastria,"  is  always  found  by  chance, 
for  it  causes  no  symptoms.  This  condition  does  not  possess  the  most 
characteristic  feature  of  ectasy — namely,  the  constant  overfilling  of  the 
stomach  and  the  abnormal  retention  of  ingesta.  Xo  physician  probably 
has  ever  used  the  term  gastrectasy  to  designate  a  condition  in  which  the 
stomach  could  always  get  rid  of  its  contents  within  the  normal  time. 
A  stomach  that  is  simply  enlarged  can  usually  be  distended  in  an 
abnormal  way  when  it  is  inflated  with  carbonic-acid  gas  or  air ;  in  other 
words,  it  is  abnormally  large,  but  nevertheless  it  is  capable  of  perform- 
ing its  functions  and  of  getting  rid  of  the  ingesta  "within  the  normal 
time. 

Abnormal  enlargement  of  the  stomach  may  be  either  congenital  or 
acquired.  Many  persons  who  eat  very  much,  particularly  those  who 
live  on  a  vegetarian  diet,  acquire  an  abnormally  large  and  an  abnormally 
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distensible  stomach.  It  is  true  that  a  subject  ^vith  an  acquired  large 
stomach  is  more  predisposed  to  atony  than  a  subject  in  whom  this  con- 
dition does  not  exist.  As  long,  however,  as  the  stomach  is  capable  of 
performing  its  functions  within  the  normal  time,  we  cannot  speak  of 
ectasy  in  the  clinical  sense. 

If,  therefore,  we  adhere  to  the  term  "  ectasy  "  in  the  sense  in  which 
it  has  always  heretofore  been  employed,  I  see  no  reason  why  we  should 
omit  this  word  from  our  nomenclature.  In  a  clinical  sense,  as  I  have 
said,  we  speak  of  ectasy  wherever  there  is  permanent  dilatation  with 
motor  insufficiency  of  the  stomach. 

This  motor  insufficiency,  however,  does  not  necessarily  imply  that 
there  is  atony  in  the  proper  sense  of  the  word ;  ectasy  may  be  accom- 
panied by  a  true  reduction  in  the  muscular  powers  of  the  organ  :  then 
we  speak  of  atonic  ectasy ;  or,  on  the  other  hand,  it  may  be  accom- 
panied by  an  increase  in  this  muscular  power  :  then  we  speak  of  hyper- 
tonicity.  Cases  of  this  kind  are  encountered  particularly  when  some 
obstacle  is  presented  to  the  exit  of  ingesta  through  the  pylorus,  as  in 
stenoses  of  the  pylorus.  This  condition  may  be  differentiated  from  the 
first  form  by  calling  it  hypertonic  ectasy. 

The  term,  "  motor  insufficiency,"  therefore,  merely  signifies  that  there 
is  a  perversion  of  the  physiologic  functions — a  functional  insufficiency 
of  the  stomach.  ^Tien  we  use  the  term  ectasy,  we  imply  that  there 
are,  at  the  same  time,  an  anatomic  change  and  enlargement  of  the  organ 
and  that  the  motor  powers  may  be  absolutely  or  relatively  insufficient. 
Megalogastria  signifies  an  enlargement  of  the  organ  in  which  the  motor 
powers  are  still  normal. 

In  practice  these  conditions  can  readily  be  differentiated.  It  is  nat- 
ural, of  course,  that  there  should  be  different  degrees  of  motor  insuffi- 
ciencv — severe  degrees  and  mild  ones!  The  severe  degrees,  as  we 
might  expect,  are  frequently  accompanied  by  dilatation.  The  fact  that 
motor  insufficiency  of  the  second  degree,  as  modern  authors  call  it,  may 
frequently  be  accompanied  with  dilatation,  so  that  a  clinical  picture  is  pre- 
sented that  corresponds  to  the  symptom-complex  of  gastrectasy  of  the 
older  authors,  does  not  justify  us  in  dropping  the  word  ectasy.  This  is 
apparent,  for  there  are,  in  fact,  cases  on  record  in  which  there  was  motor 
insufficiency  of  high  degree  and  in  which  the  size  of  the  organ  was  not 
increased. 

I  believe,  therefore,  that  we  should  differentiate  motor  insufficiency 
from  ectasy.  It  is  true  that  a  sharp  distinction  cannot  be  drawn,  and 
it  is  hard  to  designate  the  point  at  which  we  shall  begin  to  speak  of  an 
enlargement  of  the  organ,  for  the  boundaries  of  the  normal  organ  fluc- 
tuate within  Avide  limits ;  as  a  matter  of  fact,  they  vary  almost  every 
hour.  But  we  are  not  attempting  to  determine  the  first  stages  of  an 
enlargement  of  the  stomach,  but  only  the  highly  developed  degrees  of 
this  condition.     Xowadays  this  is  not  difficult. 

In  the  following  paragraphs  I  will  discuss  ectasy  and  motor  insuf- 
ficiency separately.  By  doing  this  I  depart  from  the  ordinary  method 
of  subdivision  that  is  based  on  anatomic  iindings.     I  will  not  modify 
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this  new  departure  any  further,  but  will  refer  to  what  I  have  said  in  the 
introduction.  For  the  present  we  are  unable  to  differentiate  the  differ- 
ent diseases  of  the  stomach  from  an  anatomic  point  of  view  alone. 
There  are  a  number  of  functional  diseases  of  the  stomach  that  ha-ve  no 
anatomic  basis  proper  ;  nevertheless,  they  present  a  well-rounded  clinical 
syndrome.  Among  these  perversions  we  have  motor  insufficiency 
whether  or  not  this  condition  is  accompanied  by  dilatation  of  the 
stomach.  Here  we  are  always  dealing  with  a  perversion  of  function, 
due  in  its  ultimate  consequences  to  the  fact  that  the  normal  rela- 
tion between  the  propulsive  power  of  the  stomach  and  the  amount  of 
work  to  be  done  is  disturbed.  This  perversion  may  be  due  to  a  variety 
of  causes.  The  propulsive  power  may  either  be  reduced  or  the  amount 
of  work  to  be  done  increased.  If  we  call  all  these  cases  motor  insuffi- 
ciency, we  do  this  because  the  ultimate  result  is  the  same — that  is,  the 
work  is  not  done  in  the  normal  way  and  within  the  normal  time.  In 
one  case  we  may  be  dealing  with  an  absolute  primary  loss  of  muscle 
power  :  then  we  speak  of  atony ;  in  another  case  the  muscular  power 
may  be  abnormally  increased, — there  may  even  be  hypertonicity, — but 
the  amount  of  work  to  be  done  be  so  large  that  even  this  increased  muscle 
power  becomes  insufficient.  The  ultimate  effect  of  either  condition  will 
be  the  same  whether  we  are  dealing  with  a  primary  atony  or  a  direct 
loss  of  motor  power. 

Ectasy  may,  in  the  same  sense,  be  two-fold  in  origin  :  it  may  be  either 
atonic  or  hypertonic.  To  the  latter  class  belong  those  cases  in  which 
there  is  an  obstruction  in  the  regioij  of  the  pylorus,  so  that  the  ingesta 
cannot  be  propelled  from  the  stomach  within  a  normal  time.  Here  we 
see  hypertrophy  and  dilatation  of  those  portions  of  the  stomach,  that  are 
situated  behind  the  obstacle ;  there  will  be  hypertrophy  of  the  muscu- 
laris,  and  at  the  same  time  dilatation  of  the  stomach.  This,  perhaps, 
is  analogous  to  the  conditions  we  see  in  the  heart  in  stenosis  of  one  of 
the  valves.  In  these  cases,  then,  we  see  ectasy  combined  with  hyper- 
trophy and  increased  muscular  activity,  in  contradistinction  to  the 
other  cases  of  atonic  ectasy.  This  hypertrophy,  however,  is  not  suffi- 
cient to  reestablish  normal  conditions. 

The  main  task  in  the  diagnosis  of  these  cases  is  not  only  to  deter- 
mine the  existence  of  motor  insufficiency  and  ectasy,  but  also  to  discover 
from  what  these  perversions  originate  and  to  decide  whether  we  are  dealing 
with  the  atonic  or  the  hypertonic  form.  The  treatment  of  these  condi- 
tions will  vary  according  to  this  diagnosis. 

Causes  and  Origin  of  Motor  Insufficiency  and  Bctasy. — 
We  speak  of  motor  or  mechanical  insufficiency  if  the  stomach  is  incapa- 
ble of  propelling  the  ingesta  into  the  intestine  within  the  normal  time. 

This  definition  indicates  the  path  along  which  the  diagnosis  of  such 
an  insufficiency  should  travel.  Essentially,  the  same  methods  can  be 
employed  tliat  Leube  ^  employed  in  his  day  for  determining  the  time  of 
digestion.     If  a  test-meal  is  administered  to  a  healthy  subject  and  the 

^  Berichte  der  Rostocker  Naturfon^seJierversanimlung,  1871  ;  Deutsch.  Arch.  f.  klin. 
Med.,  vol.  xxxiii. 
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stomach  pumped  out  seven  hours  later,  the  organ  will  be  found  empty. 
In  pathologic  cases,  on  the  other  hand,  a  certain  quantity  of  food  will 
frequently  be  found  at  this  time.  The  quantity  of  the  residue  will  nat- 
urally vary  in  diiferent  cases.  As  a  matter  of  fact,  there  are  a  number 
of  cases  on  record  in  which  the  stomach  was  unable  at  any  time  to  get 
rid  of  all  its  contents. 

Leube,  in  these  cases,  speaks  of  a  prolonged  period  of  digestion ; 
nowadays  we  designate  these  cases  as  motor  or  mechanical  insufficiency 
or  atony.  Rosenbach  ^  deserves  the  credit  of  having  shown  that  the 
anatomic  methods  for  measuring  the  size  of  a  dilated  stomach  are  insuf- 
ficient, and  that  it  is  necessary  to  examine  the  functions  of  the  organ  in 
order  to  gain  an  insight  into  the  motor  po^vers  of  the  organ.  In  the 
case  of  the  heart,  for  instance,  we  are  not  able  fully  to  determine  the 
power  of  the  organ  by  determining  its  size ;  more  is  needed,  for  we 
must  analyze  the  tension,  the  am23litude,  and  other  properties  of  the 
pulse.  Rosenbach  has  called  attention  to  the  fact  that  it  is  impossible,, 
in  the  same  sense,  to  determine  the  powers  of  the  stomach  by  measur- 
ing its  boundaries,  and  that  it  is  absolutely  essential  carefully  to  deter- 
mine its  functional  powers.  To  continue  Rosenbach's  comparison,  I 
might  say  that  it  is  not  immaterial  to  know  whether  or  not  the  stomach 
is  of  normal  size,  even  though  we  find  out  that  its  powers  are  reduced. 
The  same,  of  course,  applies  to  the  heart.  As  in  the  case  of  the  heart 
it  is  quite  important  to  know  the  boundaries  of  the  organ,  so  in  stom- 
ach-diseases we  must  always  attempt  to  determine  whether  or  not  there 
are  excessive  distention  and  dilatation. 

Rosenbach  has  chosen  the  term  "insufficiency  of  the  stomach"  for 
this  condition,  for  the  reason  that  we  are  dealing  with  a  weakness  of 
the  stomach-wall  and  insufficiency  of  its  propulsive  powers. 

Bouveret  recommends  the  word  "  hypotonia  "  instead  of  the  usual 
word  "atony,"  which  certainly  does  not  completely  designate  the  char- 
acter of  the  functional  perversion.  He  bases  his  recommendation  on 
the  fact  that  in  these  cases  there  is  not  a  complete  loss  of  tone,  but 
merely  a  reduction  in  the  normal  tone  of  the  stomach.  Boas  recom- 
mends the  term  myasthenia  gastrica  (from  [lu:;,  muscle-fiber,  and  dadsviay 
weakness).  [Einhorn  prefers  to  use  the  term  ischiochymia  rather  than 
motor  insufficiency  of  the  stomach  to  designate  this  condition. — Ed.] 
I  think  the  most  appropriate  designation  is  "motor  or  mechanical 
insufficiency  of  the  stomach,"  for  it  applies  to  all  forms,  even  to 
those  in  which  the  motor  powers  of  the  stomach  are  insufficient, 
though  there  is,  at  the  same  time,  no  direct  loss  of  muscle  power; 
in  other  words,  to  those  cases  in  which  the  insufficiency  of  the  organ  is 
due  to  some  obstacle  to  the  propulsion  of  stomach-contents.  The  term 
atony  should  be  applied  only  to  those  cases  in  which  there  is  a  direct 
reduction  in  muscle  power  or  the  muscle  tone. 

We  can  speak  of  ectasy  only  if  this  motor  insufficiency  is  combined 
with  a  considerable  enlargement  of  the  organ.  This  abnormal  disten- 
tion may  be  transitory.     As  soon  as  a  patient  with  motor  insufficiency, 

^  Volkmann's  Samml.  kUn.  Vortrdge,  1878,  No.  153. 
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particularly  of  the  atonic  kind,  forces  the  stomach  to  an  excessive 
amount  of  work,  the  organ  may  readily  become  dilated.  If  this  exces- 
sive work  is  imposed  on  the  stomach  for  a  long  period  of  time,  we 
ultimately  see  a  permanent  abnormal  distention  that  we  call  ectasy 
proper. 

In  order  that  motor  or  mechanical  insufficiency  be  produced,  the 
normal  relation  between  the  elasticity  and  the  muscle  power  of  the 
orgtiu,  the  propulsive  forces  of  the  organ,  on  the  one  hand,  and  the 
amount  of  work  that  is  required  of  these  forces,  on  the  other,  must  be 
disturbed.  In  other  words,  the  powers  of  the  stomach  must  become 
incapable  of  performing  the  work  that  is  demanded  of  them. 

In  all  those  cases  in  w^hich  the  stomach  is  incompetent  to  propel  its 
contents  through  the  pylorus  into  the  intestine  or  in  which  this  function 
is  imperfectly  performed  or  not  performed  within  the  normal  time,  we 
are  dealing  with  that  perversion  of  function  that  we  call  mechanical  or 
motor  insufficiency.  It  may  be  due  to  the  following  factors  :  First,  the 
quantity  of  material  to  be  propelled  may  be  abnormally  large ;  second, 
the  propulsive  forces  may  be  reduced ;  third,  there  may  be  abnormal 
resistance  to  the  exit  of  ingesta  at  the  point  of  exit — namely,  at  the 
pylorus  or  its  vicinity.  Strictly  speaking,  the  latter  class  of  cases, — 
they  are  particularly  cases  of  stenosis  of  the  pylorus,  — whether  they 
are  caused  by  carcinomata,  cicatricial  contractions,  adhesions,  or  other 
factors,  should  not  be  called  insufficiency  proper.  If  we  include  this 
form  under  the  heading  of  insufficiency,  and  if  we  discuss  it  in  this 
place,  we  do  this  because  it  is  characterized,  in  common  with  the  other 
forms,  by  a  prolonged  period  of  digestion,  an  insufficient  or  delayed 
propulsion  of  ingesta,  and  a  tendency  to  dilatation. 

The  genesis  of  these  different  forms  varies.  In  those  instances 
where  motor  insufficiency  is  due  to  some  obstacle  in  the  pyloric  region 
there  is  no  atony  nor  hypotonicity,  but  only  relative  insufficiency,  for 
the  muscular  powers  of  the  stomach  are  not  reduced.  The  cause  of 
this  condition  is  the  abnormal  resistance  that  is  opposed  to  the  exit  of 
the  ingesta. 

In  the  first  two  groups  this  is  different :  in  the  one  case  we  are  deal- 
ing with  a  primary  reduction  or  loss  of  muscle  power ;  in  the  second, 
with  direct  impairment  of  this  muscle  power  from  overwork.  The 
latter  form  is  the  more  frequently  seen.  The  ultimate  result  in  both 
cases  is  the  same,  for  in  both  the  muscularis  is  directly  damaged  and 
weakened — that  is,  it  becomes  atonic. 

The  last-named  perversions  originate  whenever  too  much  work  is 
imposed  on  the  stomach,  either  for  a  short  or  a  prolonged  period  of 
time ;  occasionally  we  see,  therefore,  atony  develop  acutely  after  some 
dietary  indiscretion — for  instance,  after  eating  too  fast  or  after  overload- 
ing the  stomach  with  indigestible  food.  As  a  matter  of  fact,  these  acute 
forms  of  atony  may  be  accompanied  by  a  transitory  dilatation  of  the 
stomach.  Unless  the  stomach-contents  is  examined,  this  condition  may 
readily  be  overlooked  or  be  taken  for  a  simple  case  of  acute  gastroptosis. 
In  children  particularly  we  see  acute  atony  and  ectasy  following  indis- 
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cretions  in  diet.  In  adults,  particularly  in  subjects  who  are  reduced,  it 
can  also  be  occasionally  seen.  In  some  of  the  cases  that  have  been 
reported,  the  course  of  the  affliction  was  very  violent ;  in  some  instances 
death  resulted.  Slight  degrees  of  this  acute  atony  are  probably  more 
frequent  than  we  suspect. 

While  it  is  true  that  in  these  cases  of  acute  insufficiency  and  dilata- 
tion indiscretions  of  diet  are  the  direct  cause,  it  seems  difficult  to  under- 
stand why  such  very  severe  forms  are  rare,  as  great  indiscretions  are 
undoubtedly  frequently  committed. 

Certain  predisposing  factors  play  a  role  in  these  states.  In  many 
of  the  instances  the  patients  were  in  the  habit  of  overeating ;  in  other 
cases  that  are  reported  the  subjects  were  anemic  or  greatly  reduced  by 
some  other  disease ;  in  still  other  cases  a  certain  number  of  gastric 
symptoms  were  present  for  some  time  before. 

All  these  factors  must  certainly  be  considered  as  predisposing  agents 
in  the  sense  that  they  caused  a  certain  weakness  of  the  stomach  so  that 
great  indiscretions  in  diet  could  more  readily  lead  to  relaxation  and 
even  acute  dilatation  of  the  stomach. 

The  more  chronic  form  of  atony  is  seen  in  persons  who  are  in  the 
habit  of  overloading  the  stomach  with  indigestible  food ;  in  gourmands, 
in  people  who  eat  very  rapidly  or  who  live  on  a  vegetarian  diet ;  per- 
sons who  drink  very  much  also  often  develop  this  kind  of  atony,  although 
here  it  develops  less  frequently  than  in  those  who  eat  too  much.  A 
milk-cure  occasionally  produces  this  condition,  for  many  subjects  who 
undergo  such  a  course  of  treatment  think  that  they  will  be  benefited 
more  if  they  drink  as  much  milk  as  possible.  Excessive  drinking  of 
other  beverages,  as  coffee,  soup,  and  beer,  particularly  drinking  bever- 
ages that  contain  a  great  deal  of  gas,  all  damage  the  tone  of  the  stomach 
muscles. 

Another  cause  of  this  condition,  though  a  rare  one,  is  permanent 
regurgitation.  In  these  cases  the  bile  probably  disturbs  digestion  in  the 
stomach,  and  in  this  way  constitutes  a  predisposing  factor  for  the  devel- 
opment of  atony. 

In  the  second  place  we  see  atony  in  cases  of  primary  weakness  of 
the  muscularis,  even  though  no  excessive  work  is  thrown  on  the  stomach. 
There  are  cases  in  which  this  muscular  weakness  appears  to  be  congeni- 
tal and  where  it  is  transmitted  from  parent  to  child.  A  so-called  weak 
stomach  is  hereditary  in  certain  families.  In  the  majority  of  cases, 
however,  the  method  of  feeding  the  children  can  be  made  responsible. 
The  stomach,  it  may  be  said,  is  not  trained  correctly  during  childhood 
and  adolescence,  and  is  forced  to  master  a  diet  that  is  not  suitably  selected. 
As  soon  as  an  excessive  amount  of  work  is  thrown  on  the  stomach, 
symptoms  of  insufficiency  appear ;  in  other  cases,  again,  relaxation  of 
the  stomach  may  only  be  one  symptom  of  a  general  weakness  that  may 
be  either  congenital  or  acquired.  Atony  of  this  character  is  seen  in 
subjects  who  are  underfed  or  in  subjects  who  are  weakened  by  excesses 
of  all  kinds,  particularly  in  the  sexual  sphere.  Atony  of  this  kind 
may  also  appear  acutely  after  violent   emotional   disturbances.     This 
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need  not  surprise  us,  for  we  see  symptoms  of  irritation  or  of  paralysis 
in  the  different  nervous  areas  followino-  violent  emotional  excitement ;  no 
wonder,  therefore,  that  under  these  conditions  the  appetite  may  be  sud- 
denly lost  or  there  may  be  excessive  peristalsis,  or  atony  and  paralysis 
of  the  stomach  may  develop. 

Some  authors  claim  that  organic  lesions  of  the  central  nervous  sys- 
tem may  lead  to  atony.  This  point,  ho^\■ever,  has  not  been  established 
beyond  cavil,  although  it  is  highly  probal)le  that  some  cases  may  origi- 
nate in  this  way. 

Other  cases  have  been  observed  in  which  a  blow  in  the  region  of  the 
epigastrium  led  to  atony ;  in  other  cases,  again,  trauma  caused  perigas- 
tritis, and  motor  insufficiency  developed  as  a  consequence. 

Some  claim  to  have  seen  the  development  of  atony  after  traumata 
that  did  not  affect  the  region  of  the  stomach  itself.  Acute  and  subacute 
peritonitis,  moreover,  which,  as  we  know,  occasionally  leads  to  paralysis 
of  the  intestinal  muscularis,  may  also  affect  the  muscularis  of  the  stom- 
ach in  the  same  way.  Injuries  to  the  abdominal  region,  particularly 
following  surgical  interference,  may,  for  the  same  reason,  occasionally 
lead  to  atony  and  acute  ectasy.  Koeberle  reports  cases  of  acute  dila- 
tation of  the  stomach  in  peritonitis  following  ovariotomy ;  Gross  and 
Thiebaut,  following  an  operation  for  incarcerated  hernia ;  Peter,  in  dia- 
phragmatic pleiu'isy. 

Epigastric  hernias  may  also  lead  to  motor  insufficiency.  Here  it  is 
probable  that  portions  of  the  mesentery'  that  are  incarcerated  in  the 
hernial  sac  exercise  traction  on  the  stomach  and  in  this  way  impede  its 
movements. 

Irrational  clothing,  particularly  in  women,  has  also  been  designated 
as  a  predisposing  cause  for  atony  ;  the  same  applies  to  sedentary  habits, 
particularly  in  subjects  that  live  high.  Repeated  pregnancy  in  rapid 
succession  has  also  been  considered  a  predisposing  factor ;  it  is  proba- 
ble, however,  that  the  latter  cause  primarily  leads  to  postural  anomalies 
of  the  stomach,  and  only  secondarily  to  atony  and  ectasy. 

Atony  is  particularly  frequent  in  diseases  of  the  stomach  itself — for 
instance,  in  acute  and  chronic  gastritis,  in  nervous  dyspepsia,  in  hyper- 
secretion. 

Ulcer  of  the  stomach  is  only  rarely  complicated  by  atony ;  at  least, 
that  has  been  my  experience.  Many  authors  report  that  atony  may  be 
quite  pronounced  in  this  lesion  ;  it  is  true  that  in  cases  where  an  ulcer 
leads  to  stenosis  of  the  pylorus  there  may  be  motor  insufficiency  and 
the  ingesta  may  be  propelled  with  difficulty,  but  the  ulcer  per  se  rarely 
leads  to  atony. 

Occasionally  we  see  gastroptosis  and  other  dislocations  of  the  stom- 
ach together,  combined  with  atony  and  ectasy,  or  there  may  be  some 
inflammatory  process  that  extends  from  the  serous  lining  of  the  stomach 
to  the  muscularis  and  leads  to  fatty  degeneration  and  atrophy,  in  this 
way  causing  atony  and  even  ectasy.  Eroding  substances  may  damage 
the  muscularis  in  the  same  way  without  causing  any  cicatricial  contrac- 
tion of  the  pylorus. 
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Some  writers  claim  that  narcotics,  particularly  alcohol,  may  relax 
the  musculature  of  the  stomach.  Bouveret  attributed  such  an  effect  to 
the  excessive  use  of  tobacco,  and  claims  frequently  to  have  seen  motor 
insufficiency  of  the  stomach  in  subjects  who  smoked  excessively ;  I 
should  say,  however,  that  in  those  cases  we  are  dealing  with  gastritis  that 
secondarily  involves  the  muscularis  of  the  stomach. 

Boas  calls  attention  to  the  frequent  occurrence  of  atony  in  cholelithi- 
asis, and  I  can  corroborate  this  observation.  In  other  affections  of  the 
liver  and  in  diseases  of  the  heart  and  kidneys  atony  is  occasionally  seen 
in  the  later  stages. 

[Glyn  ^  supports  the  view  that  dilatation  of  the  stomach  is  some- 
times idiopathic  in  its  nature,  and  finds  it,  accordingly,  more  frequently 
in  males  than  in  females,  and  principally  in  youths,  accompanied  by 
neurasthenia  and  hereditary  weakness.  Associated  with  dilatation 
were  found  a  variety  of  pathologic  conditions,  including  disturbances  of 
secretion,  gastritis,  vomiting,  and  constipation. — Ed.] 

After  severe  infectious  diseases,  in  chlorosis  and  anemia,  atony  is 
occasionally  seen.  Here  atony  is  not  due  to  these  diseases  direct,  but 
to  some  accidental  injury  to  the  stomach,  particularly  to  dietary  indis- 
cretions that  injure  the  organ.  In  many  cases,  particularly  in  chlorosis, 
the  development  of  atony  may  be  favored  by  the  dislocation  of  the 
abdominal  viscera  which  is  so  frequently  observed  in  this  condition. 
Chlorosis  and  anemia  "per  se  rarely  lead  to  atony. 

These  factors  constitute  only  a  few  of  the  many  possible  causes  that 
can  lead  to  motor  insufficiency.  We  have  enumerated  chiefly  those  that 
lead  to  a  particular  form  of  this  disease,  namely,  the  atonic  form  of 
insufficiency  or  atony.  In  another  group  of  cases  there  is  no  real  loss 
of  tone  of  the  muscles  nor  of  their  power,  but,  on  the  contrary,  an 
increase ;  nevertheless,  the  propulsion  of  the  ingesta  is  rendered  more 
difficult.  All  processes  that  offer  an  abnormal  resistance  to  the  exit  of 
the  ingesta  belong  to  this  group.  In  many  of  these  cases,  of  course, 
degeneration  of  the  muscularis  may  develop  secondarily  as  a  result  of 
the  permanent  overexertion  of  the  muscles  of  the  stomach-wall. 

Stenoses  of  the  pylorus  or  of  the  vicinity  of  the  pylorus  are  repre- 
sentative lesions  of  this  group. 

There  are  rare  cases  in  which  the  pylorus  is  originally  narrow — 
so-called  cases  of  congenital  stenosis  of  the  pylorus.  In  many  instances 
this  narrowing  may  be  so  great  that  children  die  a  few  days  after  birth  ; 
in  other  cases  again  the  symptoms  of  motor  insufficiency  with  dilatation 
of  the  stomach  develop.  Finkelstein  and  Grau  ^  have  recently  described  a 
number  of  cases  of  this  character.  As  a  rule,  there  was  a  considerable 
increase  in  the  circular  musculature  of  the  pylorus.  Stenosis  of  the 
pylorus  and  ectasy  following  reduplication  of  the  mucous  lining  have 
also  been  observed. 

[Examples  of  congenital  pyloric  stenosis  continue  to  increase,  and 
its  etiology  offers  an  interesting  field  for  study.  The  disease  seems  to 
belong  to  a  different  group  from  the  hypertrophic  stenosis  that  develops 

^  Boas'  Arch.,  vol.  vi.,  No.  1.  ^  Jahrb.  f.  Kinder heilkutide,  vol.  xliii. 
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later  iu  lite,  which  apparently  results  from  long-continuecl  spasm  of  the 
part  or  from  intlammation  iu  the  submucosa.  In  the  former  group  the 
cases  appear  iu  very  young  infauts,  iu  which  there  is  sometimes  vomit- 
ing from  birth,  and  <eems  hardly  to  be  accounted  for  on  the  theory  of 
spasm  or  intlamuiatiou.  It  has  been  stated  that  the  pyloric  thickening 
is  the  result  of  an  intlammatory  process,  but  the  histologic  examination 
of  some  of  these  cases  would  seem  to  contradict  this  theory.  Rolleston 
and  Hayne*  describe  a  case  and  collected  17  additional  cases  that  had 
been  reported  by  others.  Henschel  -  reports  3  cases  having  occurred  in 
the  same  family,  which  remarkable  fact  leads  one  to  suspect  that  the 
affection  is  some  form  of  congenital  dystrophy.  Some  cases  have  been 
reported  iu  which  there  was  found  an  impervious  pylorus.  Thompson  ^ 
reports  3  cases  and  subscribes  to  the  belief  that  the  condition  is  the 
result  of  a  functional  disorder  of  the  nerves  of  the  stomach  and  pylorus, 
with  an  "  ill-coordinated,  and  therefore  antagonistic,  action  of  the  mus- 
cular coat."  Meltzer,  in  his  studies  of  the  affection,*  believes  that  it  is 
simply  an  embryologic  malformation,  a  view  that  seems  to  accord  best 
with  the  facts.  The  disease  is  to  be  recognized  from  the  persistent 
vomiting,  gastric  dilatation,  and  inanition.  Besides  this,  a  perceptible 
induration  is  sometimes  discoverable  by  palpation.  Some  cases  have 
been  greatly  benefited  by  lavage,  when  the  trouble  has  sufficiently 
receded  to  admit  of  moderate  assimilation ;  but  although  the  child  may 
live,  it  is  undersized  and  poorly  developed.  Various  operations  have 
been  recommended,  and  some  have  proved  successful.  The  first  recorded 
favorable  result  was  the  case  of  Abel,'  who  performed  a  gastro-enter- 
ostomy  on  a  male  infant  eight  weeks  old. — Ed.] 

Stenosis  of  the  pylorus,  in  the  majority  of  cases,  is  acquired.  The 
most  frequent  causes  of  this  lesion  are  cicatrices  from  ulcer,  carcinoma 
of  the  pylorus,  and  cicatrices  following  erosion  of  the  mucous  lining  of 
the  stomach  by  irritating  substances  that  have  been  swallowed.  Xar- 
rowing  of  the  lumen  of  the  duodenum  may  lead  to  insufficiency  and 
dilatation  of  the  stomach  in  the  same  way  as  narro"sdng  of  the  pylorus. 
The  symptoms,  of  course,  will  vary  according  to  the  location  of  the 
obstruction,  and  will  be  different  if  the  stenosis  is  above  the  papilla 
than  if  it  is  below ;  in  the  latter  case  the  stomach  will  contain  bile  con- 
stituents, and  a  permanent  regiu-gitation  of  bile  will  probably  occur. 
In  the  former  case  this  will  not  be  seen.  The  permanent  regurgitation 
of  bile  into  the  stomach  aids  the  further  development  of  the  ectasv,  for 
it  interferes  with  digestion ;  so  that  in  those  cases  where  there  is  a 
mechanical  obstruction  in  the  duodenum, — a  duodenal  stenosis, — ectasv 
is  produced,  both  by  the  lesion  itself  and  by  the  action  of  the  bile. 
Stenosis  of  the  duodenum  may  be  caused  by  ulcers,  cicatrices  folloAving 
ulcers,  carcinoma,  compression  of  the  duodenum  from  without,  adhe- 
sions, dislocation  of  the  parts  by  traction,  knicks  in  the  intestine,  or 
even  diverticula  of  the  duodenum. 

1  Brit.  Med.  Jour.,  April  23.  1898.         *  Arch.  f.  KinderheUkunde,  vol.  xiii.,  p.  32. 
^Edinburgh  Hosp.  Reports,  vol.  iv.         *  Medical  Record,  July  20,  1898. 
"  Miinch.  med.   Wochenschr.,  November,  1898. 
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Acquired  hypertrophy  of  the  musculature  of  the  pylorus  is  a  less 
frequent  cause  of  gastric  insufficiency  and  ectasy  ;  this  condition  is  occa- 
sionally seen  to  follow  severe  gastritis ;  in  some  cases  of  hyperacidity 
and  hypersecretion  or  in  ulcer  the  repeated  attacks  of  spasmodic  closure 
of  the  pylorus  may  also  ultimately  lead  to  muscular  hypertrophy. 
Simple  spastic  stenosis  may  also  occasionally  lead  to  motor  insufficiency 
that,  as  a  rule,  however,  is  temporary.  These  spastic  stenoses  are  seen 
in  inflammatory  and  ulcerative  processes  involving  the  pyloric  portion 
of  the  stomach ;  they  are  also  occasionally  seen  in  hyperacidity  and 
hypersecretion. 

Other  rare  causes  of  stenosis  of  the  pylorus  and  secondary  motor 
insufficiency  are  benign  tumors  of  the  pylorus,  pedunculated  polypi, 
connective-tissue  hyperplasia  of  the  pyloric  region,  occlusion  of  the 
pylorus  by  adhesions  with  neighboring  organs,  tumors  that  press  upon 
the  pylorus  from  without  (large  gall-stones  in  the  gall-bladder — 
Minkowski),  perigastric  adhesions,  adhesions  with  the  gall-bladder,  etc. 

[Some  time  ago  Boas,  under  the  title  of  "  Stenotic  Hypertrophic 
Gastritis,"  described  a  condition  resembling  that  which  Habershon  had 
previously  characterized  fibrous  disease  of  the  pylorus,  and  Tilger  as 
stenotic  hypertrophy  of  the  pylorus.  The  term  "  linitis  plastica  "  has  like- 
wise been  employed  to  describe  this  affection,  but  this  term  is  also  used 
to  designate  a  number  of  other  stomach  conditions  of  different  character. 
The  chief  characteristics  of  the  affection  are  a  slowly  progressive 
stenosis  of  the  pylorus  resulting  in  food  stagnation,  and  often  in  a  per- 
ceptible, but  benign,  tumor  in  the  pyloric  region.  The  chemistry  in 
one  case  under  my  observation  was,  as  stated  by  Boas,  unlike  that  found 
in  cancer,  but  pointed  rather  to  a  benign  process.  Boas  recommends 
drainage  by  gastro-enterostomy,  and  has  had  successful  results. 

Oettinger  ^  reports  a  case  of  extensive  sclerosis  in  the  pyloric  ex- 
tremity of  the  stomach  causing  stenosis,  with  the  usual  sequels.  It  was 
operated,  much  of  the  pylorus  resected,  and  this  resulted  in  recovery. 
Histologic  examination  showed  the  induration  to  depend  upon  an  exten- 
sive fibroid  degeneration  of  the  submucous  tissues  depending  upon  in- 
flammation. This  condition  if  not  precisely  identical  with,  at  least 
closely  resembles,  the  stenosing  gastritis  described  by  Boas.^ — Ed.] 

The  degree  of  motor  insufficiency  varies  in  individual  cases.  Sooner 
or  later  the  typical  picture  of  dilatation  of  the  stomach  develops  in  most 
of  these  cases.  The  most  severe  forms  of  dilatation  are  seen  in  stenosis 
of  the  pylorus,  but  even  simple  atony  may  occasionally  lead  to  ectasy. 
This  atonic  form  of  ectasy  is  essentially  different,  however,  from  that 
form  of  ectasy  that  is  caused  by  stenosis,  as  the  latter  is  always  com- 
plicated by  hypertrophy  of  the  musculature.  The  same  applies  here  as 
in  stenosis  of  one  of  the  valves  of  the  heart ;  here  we  see  hypertrophy 
and  dilatation  of  those  portions  of  the  heart  that  are  situated  behind 
the  obstruction ;  in  stenosis  of  the  pylorus,  in  the  same  way,  we  see 
hypertrophy  of  that  portion  of  the  stomach  that  is  situated  immediately 

*  La  Semaine  med.,  May  7,  1902. 

^  Arch.  f.   Verdauungskrankheiten^  vol.  iv.,  No.  1. 
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behind  the  obstruction — namely,  the  region  of  the  pylorus.  In  the 
case  of  the  heart,  dilatation  soon  supervenes,  and  the  same  applies  in 
the  case  of  the  stomach,  for  here  ectasy  gradually  develops  and  slowly 
grows  more  severe.  In  the  atonic  form  of  ectasy,  on  the  other  hand, 
the  muscularis  remains  very  thin  and  atrophic. 

In  many  instances  the  morbid  process  that  has  caused  the  stenosis — 
for  instance,  carcinoma — finally  involves  the  muscularis  itself;  when 
this  occurs,  compensation  is  rendered  more  difficult.  Inversely,  ulcer- 
ative disintegration  of  a  carcinoma  may  lead  to  an  improvement  in  the 
stenotic  symptoms  ;  this  rehef,  however,  is  rarely  sufficiently  pronounced 
to  cause  a  full  compensation  and  a  restitution  to  normal. 

In  conclusion,  a  few  words  may  be  permitted  in  regard  to  the  much- 
discussed  relations  between  floating  kidney  and  dilatation  of  the  stom- 
ach. Bartels  ^  was  the  first  to  express  the  opinion  that  floating  kidney 
of  the  right  side,  by  exercising  pressure  on  the  duodenum,  quite  fre- 
quently leads  to  gastrectasy.  Other  investigators  have  advanced  the 
opposite  opinion — namely,  that  ectasy  is  the  primary  feature  and  float- 
ing kidney  a  secondary  result  of  this  condition  ;  they  imagine  that  float- 
ing kidney  is  produced  by  pressure  of  the  dilated  stomach  on  the 
abdominal  organs  and  on  the  kidney  itself.  Still  others — and  they  con- 
stitute the  majority — deny  any  causal  relation  between  floating  kidney 
and  ectasy.  It  is  true  that  in  many  cases  of  floating  kidney  the  greater 
curvature  is  lower  down  than  normal,  but  this  is  not  the  result  of  ectasy, 
but  of  gastroptosis.  Both  conditions — floating  kidney  and  gastroptosis 
— are  independent  of  each  other  and  both  are  the  result  of  a  third 
common  cause.  Formerly  a  low  position  of  the  larger  curvature  was 
interpreted  to  signify  ectasy  (even  to-day  this  mistake  is  made),  but  in 
cases  of  this  kind  we  are  frequently  not  dealing  with  ectasy,  but  simply 
with  a  stomach  that  is  dislocated  downward.  We  have  already  men- 
tioned that  gastroptosis  may  secondarily  lead  to  ectasy.  Gastroptosis 
and  floating  kidney  are  particularly  common  in  women.  We  refer  to  the 
section  on  Gastroptosis  and  Enteroptosis  for  the  details  of  this  subject. 

[Post=operative  Dilatation. — Fenger,  Box,  and  Wallace,  Kundrat, 
Schnitzler,  Albrecht,  and  P.  ]\Iuller  have  all  contributed  to  the  subject. 
The  last-named  observer  reports  5  cases  and  throws  much  light  on  the 
pathology.  From  the  present  standpoint,  it  seems  clear  that  most 
of  the  cases  of  post-operative  dilatation  so  far  reported  are  secondary 
to  occlusion  of  the  duodenum  or  some  other  portion  of  the  intestine, 
resulting  from  pressure  by  cicatricial  bauds,  or  some  other  event  con- 
nected with  the  operation  or  with  the  preceding  disease.  At  the  same 
time,  it  should  not  be  overlooked  that  certain  cases  result  from  trauma, 
as,  for  example,  that  reported  by  Appel,"  in  which  a  fatal  dilatation 
resulted  in  a  boy  who  two  weeks  previously  sustained  a  fracture  of  the 
left  femur,  caused  by  the  caving  upon  him  of  a  bank  of  sand.  The 
patient  was  doing  well  a  week  following  the  injury,  but  soon  began  to 

^  "On  Abnormal  Motility  of  the  Right  Kidney  and  its  Connection  with  Dilatation 
of  the  Stomach,"  by  MuUev-WaTneke,  Berlin,  klin.  Wochenschr.,  1877,  No.  30. 
2  Phila.  Med.  Jour.,  August  12,  1899. 
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suffer  from  dilatation.  An  exploratory  examination  was  made,  but  no 
evidence  of  obstruction  could  be  discovered.  From  this  and  from  some 
other  operative  cases  carefully  examined  postmortem  it  would  appear 
that  the  dilatation  occasioually  developed  without  any  obstruction  of 
the  intestine  having  been  demonstrated.  Cohnheim^  concludes  that 
as  a  result  of  trauma  there  may  develop  a  chronic  dilatation  of  the 
stomach,  but  that  this  is  usually  owing  to  the  setting-up  of  some 
obstructive  process  at  the  pylorus  or  below.  The  practical  inference 
may  be  drawn  from  our  present  knowledge  that  in  all  cases  following 
operation  in  which  vomiting  is  persistent,  careful  examination  should 
be  made  as  to  the  possible  existence  of  acute  dilatation  of  the  stomach. 
When  it  is  recognized,  gastric  lavage  should  be  practised  for  the  relief 
of  vomiting,  and  if  the  vomiting  recurs,  the  surgical  indications  are 
plain. — Ed.] 

Patliologic  Anatomy. — Motor  insufficiency,  both  of  the  atonic 
and  the  hypertonic  form,  shows  no  anatomic  lesions  provided  the  case 
comes  to  autopsy  before  the  condition  is  very  far  advanced ;  this  per- 
version of  function,  therefore,  can  be  recognized  only  by  clinical  obser- 
vation. Dilatation  proper,  however,  has  a  pathologic-anatomic  basis. 
The  pathologic  anatomist  will  only  in  rare  instances  be  able  to  say  that 
the  motor  power  of  the  stomach  was  disturbed  during  life,  particularly 
in  those  cases  where  the  stomach  is  not  found  dilated.  Only  in  rare 
cases  of  chronic  interstitial  inflammation  of  the  stomach,  in  cirrhosis  of 
the  stomach,  and  in  diffuse  forms  of  carcinoma  do  the  anatomic  findings 
justify  us  in  concluding  that  there  was  motor  insufficiency  during  life. 
We  refer  to  the  sections  on  these  different  diseases  for  the  details ;  in  this 
place  we  will  discuss  only  the  anatomic  changes  caused  by  dilatation  and 
hypertrophy  of  the  gastric  muscularis. 

The  stomach  may  be  either  partially  enlarged  or  enlarged  in  its 
totality.  Partial  dilatation  in  rare  cases  assumes  the  form  of  diverticula. 
These  are  usually  caused  by  prolonged  pressure  on  a  circumscrilDed  por- 
tion of  the  stomach,  either  by  solid  bodies  that  are  contained  within  the 
organ  (coins,  etc.),  or  by  adhesions  that  exercise  traction  from  without. 

General  dilatation  of  the  stomach  is  more  important  and  more  fre- 
quent. This  condition  may  be  seen  in  different  stages.  Dilatation 
usually  begins  at  the  lowest  portion  of  the  stomach, — that  is,  the 
fundus  and  the  greater  curvature, — ^because  these  parts  of  the  organ 
have  to  sustain  the  greatest  weight.  In  cases  where  the  stomach  is 
dislocated  and  is  seen  in  an  abnormal  position,  the  dilatation  is  often 
found  in  the  most  dependent  portion  of  the  organ,  and  the  position  of 
the  stomach  will  usually  determine  whether  the  pyloric  region  or  the 
infundibulum  is  involved. 

Sooner  or  later  general  dilatation  develops.  The  degree  of  enlarge- 
ment may  vary  greatly  ;  there  are  cases  on  record  in  which  the  stomach 
reached  as  far  as  the  symphysis  and  occupied  nearly  the  whole  left 
half  of  the  abdomen.  The  most  severe  degrees  of  dilatation  are  seen 
in  stenosis  of  the  pylorus. 

^  Arch.  f.  Verdauungskrankheiten,  vol.  v.,  p.  405. 
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The  walls  of  the  stomach  present  a  different  appearance  in  different 
cases.  They  may  be  either  thick  or  thin.  The  condition  of  the  walls 
of  the  stomach  depends,  on  the  one  hand,  on  the  primary  disease  that  is 
causing  the  ectasy ;  on  the  other,  on  the  duration  of  the  affection. 

Severe  degrees  of  hypertrophy  involving  jmrticularly  the  pyloric 
portion  of  the  stomach  are  seen  chiefly  in  cases  in  which  stenosis  of  the 
pylorus  or  of  the  pyloric  region  caused  the  ectasy.  In  cases  of  this 
character  the  musculature  of  the  pyloric  portion  of  the  stomach  may  be 
three  or  four  times  as  thick  as  normal.  The  muscularis  of  the  fundus 
of  the  stomach  is,  as  a  rule,  not  thickened  ;  it  may,  in  fact,  be  very 
much  thinner  than  normal ;  in  other  cases  hypertrophy  of  the  pyloric 
musculature  is  not  seen,  but  the  whole  gastric  musculature  is  uniformly 
thin  and  atrophic.  The  latter  condition  is  found  particularly  in  cases 
of  so-called  atonic  ectasy ;  in  cases  of  very  severe  ectasy  there  may  even 
be  diastasis  of  the  musculature. 

Microscopic  investigation  reveals  different  findings :  in  the  earlier 
stages  there  are  no  microscopic  changes  in  the  musculature.  In  ectasy 
of  long  standing  atrophy  and  fatty  degeneration  of  muscle-fibers  are 
seen.  Kussmaul  and  Meyer  have  also  reported  the  occurrence  of  col- 
loid degeneration. 

The  appearance  of  the  mucosa  and  submucosa  will  naturally  vary 
according  to  the  primary  cause  of  the  disease.  In  carcinoma  of  the 
pylorus  the  well-known  features  of  atrophic  gastritis  in  its  different 
stages  are  discovered.  In  some  cases  the  signs  of  an  ordinary  gastritis 
are  seen.  In  still  others  the  primary  cause  that  produced  ectasy  and 
atony  also  produced  gastritis  ;  or,  again,  there  may  be  secondary  inflam- 
matory irritation  of  the  mucosa  following  the  stagnation  of  the  ingesta. 
No  typical  picture  of  this  condition  can  be  delineated,  owing  to  the 
variety  of  causes  that  may  lead  to  this  form  of  ectasy. 

When  the  stomach  becomes  dilated  it  is  usually  distended  in  the 
direction  of  least  resistance ;  consequently  different  abdominal  organs 
may  be  dislocated  by  the  stomach.  The  small  intestine  is  usually  pushed 
out  of  place — as  a  rule,  downward,  less  frequently  upward  ;  the  trans- 
verse colon  may  become  dislocated ;  the  liver  and  the  spleen  pushed 
upward.  There  are,  however,  a  number  of  cases  on  record  in  which 
the  enlargement  of  the  stomach  occurred  upward ;  in  one  interesting 
mstance  the  lung  on  one  side  was  contracted  so  that  the  diaphragm 
stood  particularly  high ;  the  stomach  in  this  case  was  dilated  at  the 
same  time,  and  the  enlargement  occurred  upward  into  the  convexity  of 
the  diaphragm. 

Rosenstein  ^  has  recently  reported  a  case  that  is  unique  ;  in  this 
patient  the  stomach  was  enlarged  upward  and  to  the  left,  so  that  a  dis- 
ease-picture was  simulated  that  resembled  left -sided  pneumothorax. 

Symptomatology. — In  studying  the  symptomatology  of  gastric 
insufficiency  and  ectasy  those  symptoms  that  are  due  to  these  states 
per  se  must  be  distinguished  from  those  that  are  caused  by  the  primary 
disease  that  leads  to  these  perversions  or  by  other  lesions  or  perver- 

^  Arch.  f.  d.   Vei^dauungskrankh.,  vol.  ii. 
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sions  that  may  exist  at  the  same  tune.  Cases  of  motor  msufficiency 
occur  that  produce  no  symptoms  whatever ;  others  agam  produce  very 
severe  and  quite  typical  symptoms. 

It  will,  of  course,  be  quite  impossible  to  discuss  the  symptomatology 
of  all  those  diseases  that  may  lead  to  insufficiency  and  ectasy  of  the 
stomach ;  we  are  forced  to  limit  ourselves  to  a  description  of  those 
symptoms  that  are  characteristic  for  these  perversions.  At  the  bedside 
we  proceed  step  by  step  in  our  diagnosis  and  determine  first  the  exist- 
ence of  ectasy  and  later  that  of  motor  insufficiency.  Then  we  attempt 
to  determine  the  character  of  the  ectasy  and  its  origin  ;  we  also  attempt 
to  decide  whether  we  are  dealing  with  the  atonic  form  of  ectasy  or  with 
an  ectasy  that  is  the  result  of  stenosis  near  the  pylorus. 

If  we  have  arrived  at  the  conclusion  that  the  latter  form  of  ectasy 
is  present,  it  remains  to  determine  whether  the  disease  is  malignant  or 
not.  The  symptom-complex  of  motor  insufficiency  and  of  ectasy  is  essen- 
tially the  same  in  all  cases ;  what  difPerences  there  are  are  differences 
of  degree  and  not  of  kind.  The  symptom-complex  will,  however,  vary 
according  to  the  primary  cause  of  the  disease,  and  a  different  syndrome 
will  be  presented  in  cases  of  ectasy  and  motor  insufficiency  that  are 
due  to  carcinoma  of  the  pylorus  leading  to  stenosis  and  obstruction,  to 
an  ulcerative  cicatrix  causing  obstruction  of  the  pyloric  region,  or  to 
atonic  ectasy,  etc.  The  most  important  symptoms,  therefore,  are  those 
that  are  caused  by  motor  insufficiency ;  after  these  have  been  studied 
we  must  investigate  the  symptoms  caused  by  the  ectasy  of  the  stomach. 
These  are  usually  identical  with  those  caused  by  motor  insufficiency, 
with  this  distinction,  however,  that  wherever  there  is  ectasy,  the  stomach 
is  abnormally  enlarged. 

In  the  introduction  I  called  attention  to  the  fact  that  ectasy  and 
motor  insufficiency  of  high  degree  frequently  occur  together,  but  that 
they  are  not  necessarily  combined  in  all  cases.  In  practice  it  is  a  good 
plan  to  regard  motor  insufficiency  as  a  simple  perversion  of  function 
and  ectasy  as  a  perversion  of  ftmction  that  may  lead  to  anatomic 
changes ;  in  other  words,  it  is  wise  to  determine  whether  or  not  the  in- 
sufficiency has  led  to  permanent  enlargement  of  the  stomach. 

One  form  may  gradually  merge  into  the  other,  so  that  it  may  be 
doubtful  in  many  cases  whether  we  are  dealing  with  motor  insufficiency 
alone  or  whether  slight  degrees  of  ectasy  exist.  In  pronounced  cases 
this  decision  is  not  difficult  to  render. 

In  practice  it  will  be  found  that  severe  forms  of  motor  insufficiency 
that  persist  for  a  long  time  frequently  lead  to  abnormal  distention  of 
the  stomach  and  to  ectasy ;  we  may,  therefore,  say  in  general  that  the 
prognosis  of  those  forms  of  motor  insufficiency  that  persist  for  a  long 
time  and  still  do  not  lead  to  ectasy  is  comparatively  favorable. 

In  this  place  we  must  discuss  primarily  those  symptoms  that  indicate 
that  the  power  of  the  stomach  to  propel  its  contents  into  the  intestine 
within  the  normal  time  is  insufficient.  I  feel  justified,  therefore,  in 
discussing  those  symptoms  first  that  indicate  the  existence  of  this  per- 
version directly.     Later  I  will  discuss  the  objective  symptoms,  partic- 
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ularly  those  that  reveal  the  existence  of  an  abnormal  enlargement  of  the 
stomach  ;  and,  finally,  I  will  discnss  the  subjective  symptoms  of  these 
lesions  and  perversions. 

The  only  way  in  which  to  demonstrate  in  any  given  case  that  the 
motor  power  of  the  stomach  is  insufficient  is  to  make  a  direct  examina- 
tion of  this  function.  There  are  different  ways  of  doing  this  :  despite 
all  the  efforts  that  have  recently  been  put  forward  to  devise  improved 
methods,  the  old  procedure  of  testing  the  time  of  digestion,  as  advised  by 
Leube,  is  still  the  best  and  the  most  reliable  method  we  possess  to-day. 

In  a  healthy  subject  the  stomach  will  be  found  to  be  empty  six  to 
seven  hours  after  the  ingestion  of  the  test-meal  that  I  have  recommended. 
If  the  stomach  is  pumped  out  at  this  time  or  later,  and  if  a  considerable 
quantity  of  undigested  food  is  found,  the  stomach  may  be  called  insuf- 
ficient. Whether  this  is  a  genuine  primary  form  or  a  secondary  form 
is  not  determined  by  this  test.  In  order  to  render  a  decision  in  this 
direction  further  examinations  must  be  carried  out  that  are  directed 
particularly  to  an  investigation  of  the  gastric  secretion  and  similar 
factors. 

The  degree  of  motor  insufficiency  varies  greatly  in  individual  cases. 
A  general  estimate  of  the  degree  of  insufficiency  may  occasionally  be 
gained  from  an  examination  of  the  quantity  of  residue  found  in  the 
stomach  at  a  certain  time  after  the  ingestion  of  a  test-meal.  If,  for  in- 
stance, 300  c.c.  of  food  residue  are  found  in  a  given  case  seven  hours 
after  the  ingestion  of  a  test-meal,  and  if,  in  another  case  in  which  the 
same  amount  of  food  is  eaten,  600  c.c.  or  more  are  found  at  the  same 
time,  the  latter  case  will  be  more  insufficient  than  the  former  one. 

A  great  number  of  variations  and  degrees  can  naturally  be  distin- 
guished, and  each  physician  will  have  to  decide  for  himself  how  many 
subdivisions  he  wishes  to  arrange.  The  majority  of  clinicians  distin- 
guish two  degrees  of  motor  insufficiency  :  if  remnants  of  food  are  found 
in  the  stomach  in  the  morning  after  a  simple  supper,  this  is  usually 
considered  a  severe  degree  of  motor  insufficiency  ;  if,  on  the  other  hand, 
the  stomach  contains  no  food  in  the  morning,  but  does  contain  some 
remnants  of  food  seven  hours  after  a  test-meal,  then  we  usually  speak 
of  a  mild  degree  of  motor  insufficiency. 

The  method  of  examination  that  we  are  discussing  can  naturally  be 
modified  in  many  directions.  I  usually  proceed  in  a  slightly  different 
w^ay  from  other  clinicians.  I  administer  a  test-meal  and  wash  out  the 
stomach  some  six  to  seven  hours  afterward ;  if  remnants  of  food  are 
found  at  this  time,  the  proof  is  given  that  the  patient  is  afflicted  with 
motor  insufficiency.  The  degree  of  insufficiency  is  also  approximately 
indicated  by  the  amount  of  residue  ;  if  the  stomach  is  very  much  dilated 
and  if  an  abundant  quantity  of  residue  is  found  when  the  stomach  is 
washed  out  late  in  the  afternoon,  I  usually  wash  the  stomach  out 
thoroughly  and  then  instruct  the  patient  to  eat  a  simple  supper.  The 
next  morning  before  breakfast  the  stomach-contents  is  again  pumped 
out ;  if  there  is  only  a  mild  degree  of  motor  insufficiency,  the  stomach 
will  be  found  empty.     This   proves  that  the  stomach   is   incapable  of 
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getting  rid  of  its  contents  seven  hours  after  a  test-meal,  but  is  capable 
of  getting  rid  of  a  small  meal  overnight — that  is,  during  a  longer 
period  of  time.  There  are  still  other  cases  in  which  a  large  or  a  small 
amount  of  residue  is  found  early  in  the  morning  before  breakfast.  It 
is  clear  that  a  case  of  the  latter  kind  is  afflicted  with  a  higher  degree 
of  motor  insufficiency  than  any  of  the  above. 

I  also  sometimes  proceed  as  follows  :  On  one  day  I  wash  out  the 
stomach  in  the  evening  before  supper,  then  I  administer  the  supper  and 
wash  out  the  stomach-contents  the  next  morning.  On  the  second  day 
I  do  not  pump  out  the  stomach  before  supper,  but  again  remove  the 
stomach-contents  the  next  morning  before  breakfast.  In  one  series  of 
cases  it  will  be  found  that  the  stomach  contains  a  considerable  amount 
of  food  residue  in  the  morning — on  those  days,  namely,  on  which  the 
stomach  was  not  pumped  out  the  evening  before ;  in  the  other  series  it 
will  be  seen  that  the  stomach  is  empty  the  next  morning,  provided  the 
stomach  was  washed  out  the  evening  before.  This  experiment  demon- 
strates that  washing  out  the  stomach  in  the  evening  has  certain  advan- 
tages. I  have  a  patient  in  my  clinic  to-day  who  is  afflicted  with  ectasy, 
stenosis  of  the  pylorus,  and  hyperacidity,  and  in  whom  450  c.c.  of 
residue  were  found  in  the  morning.  If  the  stomach  was  washed  out 
the  evening  before,  nothing  was  found  in  the  morning.  By  washing 
out  the  stomach  before  supper  we  accomplish,  this,  therefore,  that  the 
stomach  is  empty  in  the  morning ;  in  other  words,  that  the  organ  is  less 
taxed  during  the  night  than  if  the  organ  had  not  been  washed  out  in 
the  evening.  The  main  indication  in  the  treatment  of  these  cases  is  to 
avoid  overtaxing  the  stomach,  and  in  this  instance  lavage  of  the  stomach 
in  the  evening  certainly  accomplished  this  object  better  than  lavage  in 
the  morning. 

It  is  well  to  administer  the  same  test-supper  in  those  cases  in  which 
it  is  desired  to  draw  diagnostic  conclusions  from  the  presence  or  absence 
of  food-remnants  in  the  morning.  Boas  has  recommended  a  test-supper 
consisting  of  cold  meat,  white  bread,  butter,  and  a  large  cup  of  tea. 

The  test-supper  can,  of  course,  be  arranged  in  many  different  ways. 
I  am  of  the  opinion  that  in  those  cases  where  a  large  amount  of  residue 
is  still  present  in  the  evening  the  stomach  should  first  be  washed  out, 
the  supper  then  administered,  and  the  stomach  washed  out  again  the 
next  morning  before  breakfast.  If  aspiration  of  the  stomach-contents 
is  performed  only  in  the  morning  and  if  a  large  amount  of  residue  is 
found  at  this  time,  we  do  not  know  how  much  of  the  food  eaten  at 
dinner-time  was  present  in  the  stomach  when  the  supper  was  adminis- 
tered. If  the  test,  therefore,  is  performed  in  this  way,  we  are  hardly 
ever  justified  in  stating  that  the  stomach  was  unable  to  master  the 
supper  during  the  night,  for  we  know  that  the  stomach  was  not  empty 
at  the  time  when  the  supper  was  eaten. 

It  is  not  surprising  that  severe  and  extreme  degrees  of  motor  insuf- 
ficiency, as  a  rule,  lead  to  enlargement  of  the  stomach  and  to  ectasy, 
and  that  in  those  cases  where  the  stomach  is  permanently  overburdened, 
the  organ  gradually  enlarges. 
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The  salol  test  of  Ewald  and  Sievers  is  another  good  method  of  test- 
ing the  motor  powers  of  tlie  stomach.  In  regard  to  the  details  of  this 
method,  its  applicability  and  its  value,  I  refer  to  what  has  been  said 
about  it  on  page  138.  The  most  reliable  modification  of  this  salol 
method  is  the  one  sug-orested  bv  Huber.  This  author  does  not  deter- 
mine  the  time  at  which  the  salicyluric  acid  reaction  appeiirs,  but  esti- 
mates the  motor  powers  of  the  stomach  from  the  length  of  time  during 
which  the  reaction  can  be  elicited.  In  a  healthy  subject  the  salol  reac- 
tion (violet  coloration  of  the  urine  on  addition  of  a  dilute  solution 
of  chlorid  of  iron)  disappears  after  twenty-six  to  twenty-seven  hours ; 
if  it  persists  for  a  longer  time,  this  indicates  motor  insufficiency.  The 
method  is  not,  however,  a  positive  criterion  for  the  existence  of  this 
condition. 

The  oil  method  of  Klemperer  and  the  modification  suggested  by 
Mathieu  and  Hallot  is  not  well  adapted  for  practice.  The  most  practi- 
cal method  is  unquestionably  the  one  described  first — namely,  the  aspi- 
ration of  the  stomach-contents  after  a  certain  stated  period  of  time 
after  a  test-meal. 

The  succussion  sound  is  of  some  value  in  determining  the  existence 
of  dilatation  of  the  stomach.  It  is  employed  in  the  same  way  here  as  in 
the  diagnosis  of  mechanical  insufficiency.  It  is  true  that  the  succussion 
sound  itself  has  no  diagnostic  value  ;  I  cannot  emphasize  this  sufficiently ; 
it  is  important  and  significant  only  if  the  time  is  considered  at  which  it 
can  be  elicited  and  the  exact  location  in  which  it  can  be  heard.  It  is 
altogether  wrong  to  consider  the  presence  of  succussion  sounds  a  proof 
of  atony  or  ectasy ;  this  is  frequently  done  in  practice,  but  is  radically 
wrong. 

If  a  healthy  subject  is  examined  two  hours  after  dinner,  particularly 
if  he  has  swallowed  much  fl[uid,  or  half  an  hour  after  drinking  two  cups 
of  tea,  a  distinct  succussion  sound  can  usually  be  elicited.  This  is,  of 
course,  not  surprising,  for  the  succussion  sound  simply  indicates  that 
fluid  and  air  are  present  in  the  stomach  at  the  same  time.  If,  on  the 
other  hand,  succussion  sounds  can  be  heard  seven  hours  after  the  inges- 
tion of  a  test-meal  or  two  hours  after  a  test-breakfast,  or  in  the  morning 
before  breakfast,  this  demonstrates  that  the  stomach  is  not  empty  at  a 
time  when,  it  should  normally  be  empty ;  in  other  words,  that  there  is 
motor  insufficiency.  The  important  feature,  therefore,  in  utilizing  the 
succussion  sound  for  diagnosis  is  not  to  determine  the  mere  occurrence 
of  this  phenomenon  per  se,  but  to  determine  the  exact  period  at  which 
it  can  be  heard. 

The  second  important  factor  is  the  determination  of  the  exact  loca- 
tion in  which  the  sound  can  be  heard  and  the  extent  of  the  whole  area 
over  which  it  can  be  elicited.  This  test  does  not  teach  us  whether  the 
stomach  is  insufficient,  but  merely  indicates  whether  the  stomach  is 
dilated  or  not.  I  mention  these  points  in  this  place  because  I  wish  to 
advise  all  those  who  perform  the  succussion  test  to  determine  not  merely 
the  appearance  of  the  sound,  but  also  its  location  and  the  area  over  which 
it  can  be  elicited. 
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If  succussion  sounds  can  be  heard  seven  hours  after  a  test-meal  far 
helow  the  umbilicus,  this  shows  that  the  lower  boundary  of  the  stomach 
is  situated  further  down  in  the  abdomen  than  normal,  provided,  of 
course,  that  the  succussion  sound  is  really  produced  in  the  stomach  and 
not  in  the  colon. 

The  fact  that  these  soimds  can  be  elicited  below  the  umbilicus  does 
not  demonstrate  the  existence  of  ectasy  unless  it  can  at  the  same  time 
be  positively  determined  that  the  upper  boundary  of  the  stomach  is 
situated  in  its  normal  position  ;  in  other  words,  unless  it  can  be  shown 
that  the  whole  organ  is  not  dislocated  downward  or  situated  in  a  vertical 
position.  If  the  stomach  is  merely  dislocated  downward  or  if  there  is 
general  gastroptosis,  the  succussion  sound  will  naturally  be  heard  far 
down  in  the  abdomen,  without,  at  the  same  time,  indicating  the  exist- 
ence of  ectasy.  The  only  way  to  avoid  this  error  is  to  inflate  the  stomach 
with  air  or  with  carbonic  acid  gas. 

In  examining  a  case  of  this  character  we  will,  of  course,  not  limit 
ourselves  to  those  methods  of  examination  that  I  have  described.  As 
in  any  other  case,  the  examination  of  the  stomach  should  be  carried  out 
with  thoroughness  in  all  directions.  In  the  first  place,  the  region  of 
the  stomach  must  be  carefully  inspected.  It  must  be  determined 
v/hether  or  not  there  is  a  protrusion  ;  whether  or  not  peristaltic  move- 
ments are  visible  ;  the  stomach  must  be  palpated,  and  it  must  be  deter- 
mined whether  its  boundaries  can  be  exactly  delineated  by  palpation. 

In  all  cases  Avhere  the  existence  of  ectasy  is  suspected  an  experi- 
enced physician  will  perform  his  examination  of  the  stomach  at  a  time 
when  the  results  obtained  will  allow  him  to  draw  definite  conclusions  ; 
in  other  words,  he  will  prescribe  a  test-meal  and  examine  the  patient 
seven  hours  afterward.  If  it  is  found  that  the  stomach  is  abnormally 
filled  at  this  time,  and  if  a  distinct  succussion  sound  can  be  elicited, 
the  stomach-contents  must  be  removed  and  carefully  examined,  and,  if 
necessary,  the  exact  boundaries  and  the  position  of  the  stomach  be 
determined  by  artificial  inflation  of  the  organ. 

Following  this  discussion  of  the  methods  that  I  employ  for  deter- 
mining the  existence  of  motor  insufficiency  directly,  I  will  briefly  de- 
scribe a  few  of  the  objective  symptoms  that  are  observed  in  this  con- 
dition. The  most  practical  method  of  describing  these  symptoms  will 
be  to  describe  the  course  of  an  ordinary  examination  and  to  explain  what 
can  be  discovered  by  the  different  procedures  that  are  ordinarily  em- 
ployed. I  will  begin  with  inspection.  In  simple  motor  insufficiency 
this  method  of  examination  reveals  nothing ;  in  cases,  however,  in 
which  the  stomach  is  greatly  distended,  in  which  ectasy  exists,  the  out- 
lines of  the  enlarged  organ  can  frequently  be  seen  with  the  naked  eye. 
The  most  conspicuous  portions  of  the  stomach  are  the  greater  curvature 
and  that  portion  of  the  organ  that  is  situated  immediately  above  it. 
The  lesser  curvature  cannot  be  seen  if  the  stomach  is  in  its  normal 
position ;  in  cases,  however,  where  the  organ  is  low  down  in  the  abdo- 
men, as  in  gastroptosis  or  in  vertical  position  of  the  organ,  the  lesser 
curvature  can  occasionally  be  seen.     In  cases  of  severe  ectasy  a  con- 
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siderable  degree  of  gastroptosis  is  frequently  found.  If  the  region  of 
the  stomach  is  stroked  or  if  we  wait  long  enough,  peristaltic  movements 
may  occasionally  be  seen  within  the  enlarged  boundaries  of  the  stomach. 
They  generally  extend  from  left  to  right  toward  the  pylorus.  If  these 
wave-like  movements  are  not  carefully  studied,  the  impression  may  be 
created  that  they  do  not  proceed  in  a  regular  manner,  but  run  from 
right  to  left  or  from  left  to  right ;  careful  inspection,  however,  will 
reveal  that  these  waves  in  general  proceed  in  a  regular  manner  in  one 
direction.  Such  active  movements  of  the  stomach-wall  seem  to  argue 
against  motor  insufficiency,  for  these  movements  seem  to  indicate  that 
the  stomach  Ls  working  with  greater  energy  than  normal.  If  in  a 
case  of  this  kind  we  find  that  the  stomach-contents  is  not  propelled 
onward  within  the  normal  time-limit,-  or  if  we  find  that  some  food- 
particles  always  remain  behind,  this  indicates  that  we  are  not  dealing 
with  a  case  of  true  atony,  but  that  the  motor  powers  of  the  stomach  are 
only  relatively  insufficient ;  in  other  words,  that  the  task  imposed  on 
the  stomach  is  so  great  that,  despite  the  increase  in  its  motor  powers, 
it  is  incapable  of  mastering  it.  Peristaltic  waves  and  incomplete  pro- 
pulsion of  stomach-contents  will  naturally  suggest  the  existence  of  some 
obstacle  in  the  region  of  the  pylorus — as,  for  instance,  a  stenosis  of  the 
pylorus  that  prevents  the  exit  of  the  ingesta  from  the  stomach  into  the 
intestine. 

I  will  not  enter  into  a  discussion  of  transillumination  of  the  stomach 
in  this  place.  This  method  is  not  universally  employed  because  it 
yields  no  information  that  could  not  be  obtained  in  a  more  simple 
manner. 

Palpation  is  more  important.  By  this  method  we  cannot  determine 
the  existence  of  insufficiency,  but  we  can  discover  whether  or  not  the 
stomach  is  abnormally  large.  With  a  little  practice  it  is  usually  easy 
to  determine  the  boundaries  of  the  stomach  from  the  uniform  tension 
and  the  peculiar  resistance  that  the  organ  offers.  Sometimes  it  is  pos- 
sible to  palpate  the  end  of  the  stomach-tube  through  the  abdominal 
walls  ;  if  this  is  possible,  the  lower  boundary  of  the  stomach,  or  rather 
the  location  of  the  greater  curvature,  can  be  determined. 

Percussion  is  also  useful ;  here,  too,  we  determine  the  existence  of 
ectasy  and  not  of  insufficiency.  Percussion  may  be  of  value,  however, 
in  the  diagnosis  of  the  latter  condition  by  showing  that  the  stomach  is 
not  empty  at  a  time  when  it  normally  .should  be  empty.  Percussion, 
above  all,  enables  us  to  determine  the  boundaries  of  the  stomach,  and 
in  this  way  to  decide  whether  or  not  the  organ  is  enlarged.  In  cases 
where  the  stomach  still  contains  fluid  material,  as  in  ectasy,  it  is  well  to 
examine  the  patient  both  in  the  erect  position  and  when  he  is  lying 
down.  If  percussion  is  performed  with  the  patient  in  the  erect  position, 
beginning  at  the  costal  margin  at  the  left  side  and  percussing  downward 
along  the  parasternal  line  or  external  to  it,  an  area  of  dulness  will  be 
found  at  the  height  of  the  umbilicus  or  still  further  down  if  ectasy  is 
present ;  as  soon  as  the  patient  lies  down  this  area  of  dulness  disappears. 
The  diagnosis  is  rendered  positive  if  this  dulness  disappears  after  evacu- 
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ation  of  the  stomach-contents  and  reappears  as  soon  as  fluid  is  intro- 
duced into  the  stomach.  If  such  an  area  of  dulness  is  found  at  the 
height  of  the  umbilicus  or  below  this  level,  the  diagnosis  of  ectasy  can 
be  made,  provided  the  upper  boundary  of  the  stomach  is  found  to  be  in 
its  normal  position.  Even  in  ectasy,  however,  this  lower  boundary 
may  be  seen  in  different  parts  of  the  abdomen  according  to  the  amount 
of  material  that  the  stomach  contains  ;  this,  of  course,  applies  also  to 
cases  of  simple  atony,  for  here  too  the  amount  of  material  contained  in 
the  stomach  frequently  determines  the  position  of  the  lower  boundary 
of  the  organ. 

We  refer  to  what  has  been  said  above  in  regard  to  splashing.  It  is 
usually  an  easy  matter  to  distinguish  splashing  produced  in  the  stomach 
from  similar  sounds  produced  in  the  intestine;  in  case  of  doubt  the 
colon  should  be  inflated.  If  splashing  is  heard  in  the  colon,  thin  stools 
should  be  evacuated  ;  in  cases  of  ectasy,  however,  we  usually  find  the 
opposite — namely,  constipation  and  very  hard  stools. 

The  method  of  Penzoldt-Dehio  is  also  suitable  for  determining  the 
lower  boundary  of  the  stomach  and  the  tone  of  the  organ.  If  a  patient 
with  motor  insufficiency  drinks  two  or  three  glasses  of  water  in  succes- 
sion early  in  the  morning  before  breakfast, — that  is,  at  a  time  when  the 
stomach  should  be  empty, — and  if  then  the  extent  of  the  stomach  dul- 
ness is  determined  after  each  glass  with  the  patient  in  the  erect  posi- 
tion, it  will  be  found  that  in  cases  of  atony  the  stomach  dulness  extends 
further  down  than  normal.  Penzoldt  advises  controlling  this  finding 
by  subsequently  removing  the  water  from  the  stomach  and  then  per- 
cussing again. 

Artificial  inflation  of  the  stomach  with  air  or  with  carbonic-acid  gas 
is  essential  in  making  a  diagnosis  of  ectasy,  for  the  reason  chiefly  that 
this  procedure  gives  us  the  most  positive  information  in  regard  to  the 
position  of  the  upper  boundary  of  the  stomach — of  the  lesser  curvature. 
For  determining  the  existence  of  motor  insufficiency  the  method  is,  of 
course,  without  value. 

Inflation  gives  us  information  in  regard  to  the  size,  the  distention, 
the  form,  and  the  position  of  the  stomach.  In  case  the  greater  curva- 
ture is  found  low  down,  inflation  may  teach  us  whether  the  organ  is 
abnormally  large  or  whether  the  whole  organ  is  situated  low  down  in 
the  abdomen — in  other  words,  whether  we  are  dealing  with  an  enlarge- 
ment of  the  stomach,  with  gastroptosis,  or  with  vertical  dislocation.  In 
combination,  therefore,  with  other  findings  this  method  is  a  valuable 
diagnostic  adjuvant. 

Chemical  examination  of  the  stomach-contents  in  motor  insufficiency 
and  ectasy  naturally  furnishes  very  different  results.  Everything  will 
depend  on  the  primary  disease  that  causes  the  atony  and  stenosis. 

We  are  rarely  able  to  diagnose  the  primary  disease  from  an  analysis 
of  the  gastric  secretion,  but  we  can  usually  obtain  some  very  valuable 
clues. 

If,  for  instance,  in  a  case  of  stenosis  of  the  pylorus  we  find  no  free 
hydrochloric  acid,  but  a  large  quantity  of  lactic  acid,  we  can  suspect  a 
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malignant  form  of  stenosis  and  carcinoma ;  if,  on  the  other  hand,  we 
find  an  abundant  quantity  of  gastric  juice  that  separates  into  three 
layers  and  gives  strong  hydrochloric  acid  reactions,  we  can  infer  that 
the  stenosis  is  benign. 

A  special  diagnosis  of  any  one  disease  cannot,  of  course,  be  made 
from  the  chemical  findings  alone,  but  all  other  factors  must  be  taken 
into  consideration. 

It  may  also  occur  that  stagnated  stomach-contents  irritates  the  gas- 
tric mucous  membrane,  and  in  this  way  secondarily  influences  the  secre- 
tion of  gastric  juice. 

In  advanced  cases  of  insufficiency  and  ectasy  fermentative  processes 
are  frequently  encountered ;  there  may  even  be  gaseous  fermentation. 
Numerous  micro-organisms  are  constantly  found  in  an  ectatic  stomach. 
If  there  is  acid  fermentation,  there  will  be  pyrosis  and  acid  belching ; 
if  there  is  gaseous  fermentation,  the  stomach  will  be  inflated  and  there 
will  be  frequent  belching;  the  stomach-contents  and  the  vomit  wiU 
always  contam  a  large  quantity  of  foam  if  there  is  abundant  fermenta- 
tion. 

In  order  that  fermentative  processes  may  occur  in  the  stomach  the 
stomach-contents  must  stagnate.  The  character  of  the  fermentation, 
however,  is  not  at  all  dependent  on  the  character  of  the  gastric  secre- 
tion. Lactic-acid  fermentation  is  seen  particularly  in  cases  of  carcinoma 
in  which  there  is  a  deficiency  of  free  hydrochloric  acid ;  in  other  cases 
we  see  yeast  fermentation  and  abundant  development  of  gas.  Cases  are 
on  record  in  which  these  gases  were  inflammable.  Particularly  those 
cases  of  ectasy  seem  to  furnish  a  suitable  medium  for  gaseous  fermenta- 
tion in  which  the  values  for  hydrochloric  acid  are  normal  or  increased. 
Occasionally  gaseous  fermentation  is  seen  together  with  lactic  acid  fer- 
mentation, even  though  the  stomach-contents  is  not  acid. 

Gaseous  fermentation  is  never  seen  if  the  motor  powers  of  the  stom- 
ach are  normal.  For  this  reason  the  appearance  of  this  symptom  may 
be  regarded  as  a  positive  sign  of  motor  insufficiency  or,  better,  of  ab- 
normal stagnation  of  stomach-contents.  If  the  fermentation  test  is 
performed  in  the  manner  described  in  the  general  part  of  this  volume, — 
namely,  after  the  addition  of  grape-sugar, — a  general  estimate  of  the 
degree  of  insufficiency  may  be  made  from  the  rapidity  with  which  fer- 
mentation occurs  and  the  intensity  of  the  process. 

The  exact  analysis  of  the  gases  formed  is  of  purely  scientific  interest, 
but  of  no  value  from  a  practical  point  of  view.  Combustible  gases  are 
occasionally  developed ;  if  these  are  gathered  in  a  suitable  vessel  and 
then  passed  through  a  glass  tube,  they  will  bum  with  a  bluish  or  yel- 
lowish flame. 

Boas  ^  has  recently  called  attention  to  the  occasional  occurrence  of 
sulphureted  hydrogen  in  the  stomach  of  cases  of  ectasy.  He  attributes 
the  development  of  this  gas  to  the  putrefaction  of  albumin,  and  claims 
that  HgS  is  very  frequently  seen  in  cases  of  benign  ectasy  of  the  stom- 
ach.    In  carcinomatous  cases  he  believes  that  it  is  constantly  absent. 

1  Deutsch.  med.   Wochenschr.,  1892,  No.  49;  Gentralbl.f.  innere  Med.,  1895,  No.  3. 
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Sticker  ^  recently  performed  a  number  of  experiments  in  this  direc- 
tion in  my  laboratory  and  arrived  at  different  conclusions.  He  found 
that  in  the  majority  of  cases  H2S  is  not  formed  from  the  decomposition 
of  proteid  material,  but  that  it  is  formed  by  the  diastatic  action  of  the 
saliva  from  certain  vegetable  oils  that  contain  sulphur.  According  to 
these  results,  the  appearance  of  H^S  would  be  of  value  only  in  the 
diagnosis  of  putrefactive  processes  in  the  stomach,  if  it  can  be  shown 
that  vegetables  containing  sulphur  were  not  eaten  before  and  that  the 
stomach  contains  other  products  of  putrefaction  besides  H2S. 

In  some  cases  the  stomach  always  contains  bile.  This  is  seen  par- 
ticularly in  cases  of  ectasy  that  follow  stenosis  of  the  duodenum.  Con- 
strictions of  the  duodenum  that  are  situated  above  the  papilla  lead  to 
the  same  results  as  stenosis  of  the  pylorus ;  constrictions,  on  the  other 
hand,  situated  beneath  the  papilla,  are  distinguished  from  the  former  by 
the  presence  of  bile  in  the  stomach-contents.  Several  years  ago  I  ^ 
reported  a  case  of  this  character  in  which  the  duodenum  was  narrowed 
near  the  entrance  of  the  bile-duct.  The  obdurator  in  this  case  was  a 
large  gall-stone  that  pulled  the  duodenum  upward ;  the  stomach,  on  the 
other  hand,  was  pulled  downward  by  abnormal  adhesions  that  had 
foruied  particularly  in  the  region  of  the  pylorus  ;  as  a  result  of  all  this 
distortion  the  bile  that  was  poured  out  of  the  common  duct  was  forced 
backward  into  the  open  pylorus.  This  case  terminated  fatally.  Before 
death  the  peptic  power  of  the  stomach  was  completely  lost.  Honig- 
mann  ^  reported  similar  findings  in  my  clinic  in  a  case  of  chronic  nar- 
rowing of  the  intestine ;  here,  too,  the  power  of  the  gastric  juice  was 
almost  completely  lost  on  account  of  the  constant  regurgitation  of  bile 
into  the  stomach.  As  soon  as  the  intestine  became  patent,  so  that  none 
of  the  duodenal  contents  was  forced  backward  into  the  stomach,  gastric 
digestion  again  became  normal. 

Every  case  of  stenosis  of  the  duodenum  does  not  naturally  lead  to 
such  severe  symptoms  as  those  observed  in  the  two  cases  described  ; 
much  will  depend  on  the  amount  of  bile  that  regurgitates  into  the 
stomach,  and  a  great  deal  will  also  depend  on  the  character  of  the  gas- 
tric secretion.  Small  admixtures  of  bile  do  not  necessarily  interfere 
with  digestion. 

There  are  finally  cases  in  which  pure  gastric  juice  is  found  in  the 
stomach  instead  of  a  mass  of  food.  Such  patients  are  suffering  from 
hypersecretion,  a  secretory  anomaly  that  is  frequently  combined  with 
motor  insufficiency  and  ectasy. 

Microscopic  examination  of  the  stomach-contents  reveals  a  variety 
of  things  in  cases  of  motor  insufficiency.  In  those  cases,  for  instance, 
that  are  caused  by  carcinoma  of  the  pylorus,  numerous  well-preserved 
meat-fibers  are  found.  In  cases  in  which  the  secretion  of  gastric  juice 
is  increased,  there  are  abundant  quantities  of  undigested  starch ;  in  carci- 
nomatous ectasy  the  well-known  long  bacilli,  are  seen,  whereas  in  the 
benign  form  numerous  yeast-cells   and  sarcinge  predominate.     I  wish, 

1  Munch,  med.   Wochenschr.,  1896.  ^  Zeitschr.  f.  klin.  Med.,  vol.  xi. 

^  Berlin,  klin.   Wochenschr.,  1887. 
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however,  to  emphasize  particularly  that  none  of  these  findings  are  con- 
stant. The  secretion  of  hydrochloric  acid,  for  instance,  may  be  stimu- 
lated by  adequate  treatment  to  such  an  extent  that  the  different  fermen- 
tative processes  are  altered. 

Absorption  naturally  suffers  in  advanced  degrees  of  motor  insuffi- 
ciency. The  iodin  method  is  usually  a  good  index  of  the  degree  of  in- 
sufficiency. If  there  are  subacidity  and  anacidity  of  the  gastric  juice, 
the  digestion  of  proteids,  and  consequently  their  absorption,  sufi'ers. 
This  does  not  necessarily  imply  that  an  abnormal  proportion  of  albumin 
is  wasted  in  the  feces,  for  the  intestine  may  vicariously  assume  the 
functions  of  the  stomach  ;  this  can  occur  only,  however,  if  the  stomach- 
contents  is  emptied  into  the  intestine  within  normal  time-limits  ;  if 
this  does  not  occur, — as,  for  instance,  in  ectasy  or  atony, — abnormal 
fermentation  and  decomposition  of  the  stomach-contents  develop  and 
absorption  is  consequently  seriously  interfered  with. 

The  functions  of  the  intestine  are  frequently  involved  in  this  disease. 
This  need  not  surprise  us,  in  view  of  the  fermentative  and  putrefactive 
processes  that  occur  in  the  stomach.  In  the  atonic  forms  of  motor 
insufficiency  we  consequently  sometimes  see  atony  of  the  intestine. 

The  stools  in  cases  of  advanced  ectasy  are  usually  sluggish — there  is 
a  tendency  to  constipation,  less  frequently  to  diarrhea.  The  fermenta- 
tive and  putrefactive  processes  that  occur  in  the  stomach  frequently  lead 
to  analogous  processes  in  the  intestine,  with  the  development  of  much 
gas ;  as  a  result,  inflation  of  the  intestine  and  atony  of  the  intestinal 
cells  may  develop.  The  development  of  this  condition  is  also  favored 
by  the  small  amount  of  water  that  passes  through  the  stomach  into  the 
intestine  ;  this  leads  to  a  loss  of  water  in  the  tissues,  so  that  more  water 
is  abstracted  from  the  intestinal  contents  than  normal ;  this  also  explains 
the  hardness  and  dryness  of  the  stools  in  these  cases.  The  appearance 
of  a  normal  stool  is,  therefore,  a  good  prognostic  sign  in  cases  of  ectasy 
that  ordinarily  are  afflicted  mth  obstinate  constipation.  Occasionally 
the  intestinal  walls  are  irritated  by  fermented  and  putrefied  material 
that  is  poured  into  the  intestine  from  the  stomach ;  when  this  occurs, 
diarrhea  may  naturally  supervene  for  a  time. 

The  examination  of  the  urine  reveals  some  very  significant  features. 
The  quantity  is  important ;  it  may  be  normal  in  these  cases,  but  is 
usually  decreased  in  proportion  to  the  degree  of  insufficiency  and  ectasy 
existing.  It  is  not  rare  to  find  a  daily  excretion  of  500  or  800  c.c.  or 
less,  even  though  the  patient  drinks  abundant  quantities  of  water. 

The  smaller  the  amount  of  water  excreted,  the  more  concentrated 
naturally  the  urine  and  the  higher  its  specific  gravity.  On  standing,  a 
white  sediment  of  phosphates,  particularly  of  triple  phosphates,  fre- 
quently forms. 

The  reaction  of  the  urine  in  cases  of  ectasy  is  frequently  alkaline, 
particularly  where  there  is  an  excessive  production  of  hydrochloric  acid. 
If  much  gastric  juice  is  removed  from  the  body  by  profuse  vomiting  or 
by  frequent  lavage,  the  urine  may  become  neutral  or  even  alkaline. 

In  cases  of  inacidity  of  the  gastric  juice  the  urine  always  remains 
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acid,  even  though  the  stomach  is  frequently  washed  out  and  there  is 
frequent  vomiting. 

E,are  urinary  findings  that  have  nothing  to  do  with  the  primary  dis- 
ease are  the  occasional  occurrence  of  small  quantities  of  albumin,  of 
acetone,  and  of  diacetic  acid ;  the  chlorids  are  usually  reduced  in  ad- 
vanced cases  of  ectasy.  [An  excess  of  indican  is  usually  present  in 
cases  of  intestinal  fermentation. — Ed.] 

The  heart  may  also  be  involved.  In  severe  cases  of  gastric  ectasy 
the  pulse  may  be  considerably  slowed  ;  how  this  retardation  of  the  pulse 
occurs  is  undecided ;  the  fact,  however,  remains  that  in  advanced  cases 
of  ectasy  the  pulse-rate  may  be  reduced  to  50  and  even  40  beats  in  the 
minute.  This  phenomenon  cannot  be  explained  on  purely  mechanical 
grounds ;  some  authors  have  attempted  to  explain  it  by  the  elevation  of 
the  diaphragm,  but  the  fact  that  a  similar  retardation  of  the  pulse-beat 
is  found  in  cases  in  which  the  enlarged  stomach  does  not  force  the  dia- 
phragm upward  contradicts  the  assumption.  As  a  matter  of  fact, 
retardation  of  the  pulse-beat  is  occasionally  seen  in  cases  where  the 
diaphragm  is  lower  than  normal. 

Mild  degrees  of  dyspnea  are  occasionally  encountered  in  ectasy ; 
this  condition  is  rarely  caused  by  the  upward  dislocation  of  the  diaphragm 
and  pressure  on  the  heart  and  lungs,  although  many  authors  favor  this 
explanation.  To  judge  from  my  personal  experience,  elevation  of  the 
diaphragm  rarely  results  from  dilatation  of  the  stomach.  In  ectasy  the 
contrary  is  frequently  seen — namely,  a  comparative  lowering  of  the  dia- 
phragm and  an  enlargement  of  the  boundaries  of  the  lungs.  It  would 
lead  us  too  far  were  we  to  discuss  the  origin  of  dyspnea  exhaustively. 
Aside  from  the  mechanical  causes,  certain  nervous  influences  may  produce 
this  condition — as,  for  instance,  irritation  of  the  vagus.  All  we  can  say 
is  that  in  the  majority  of  cases  this  dyspnea  cannot  be  explained  from 
compression  of  the  lungs  by  the  ectatic  stomach. 

Some  authors  speak  of  asthmatic  disturbances  as  cases  of  dyspeptic 
asthma.  I  do  not  favor  this  term,  for  asthma  is  a  strictly  defined  clini- 
cal symptom-complex  that  is  in  no  wise  related  to  the  disease  that  we 
are  discussing.  Asthma  and  dyspnea  must  be  sharply  distinguished. 
The  occasional  occurrence  of  dyspneic  symptoms  in  ectasy,  even  if  they 
occur  in  attacks,  does  not  justify  us  in  speaking  of  asthma. 

The  general  health  of  the  patient  and  the  general  nutrition  do  not 
suffer  in  mild  degrees  of  motor  insufficiency  ;  in  the  more  advanced 
forms,  particularly  those  that  are  combined  with  ectasy,  the  patient  may 
be  very  much  reduced.  The  more  advanced  the  ectasy  and  the  longer 
its  duration,  the  more  does  nutrition  suffer.  In  cases  where  the  secre- 
tion of  gastric  juice  is  greatly  diminished,  as,  for  instance,  in  carcinoma 
of  the  pylorus,  nutrition  is  more  impaired  than  in  cases  where  the  secre- 
tion of  gastric  juice  is  normal  or  even  increased.  Even  in  the  latter 
class  of  cases,  however,  the  state  of  nutrition  ultimately  suffers.  One 
of  the  most  conspicuous  symptoms  of  advanced  cases  is  the  dryness  of 
the  skin  and  mucous  membrane  that  results  from  the  withdrawal  of 
water  from  the  tissues. 
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Finally,  extreme  degrees  of  emaciation  may  be  seen ;  the  adipose 
layer  disappears  completely,  the  patients  appear  weak  and  debilitated, 
the  skin  feels  rough  and  dry  and  desquamates  easily.  The  patients  pre- 
sent a  picture  of  general  decay.  Even  in  this  advanced  stage  of  the 
disease,  and  even  though  the  ectasy  of  the  stomach  be  far  advanced,  we 
may  succeed  in  greatly  ameliorating  the  condition  of  the  patient  by 
appropriate  treatment,  particularly  by  the  introduction  of  water  by  the 
rectum  and  similar  measures.  This,  of  course,  applies  only  to  those 
forms  that  are  not  malignant. 

In  the  preceding  paragraphs  I  have  briefly  discussed  the  most  im- 
portant objective  symptoms  of  motor  insufficiency  and  ectasy.  All 
other  symptoms  may  vary  greatly.  In  some  instances  insufficiency 
exists  with  slight  objective  symptoms  or  without  any  symptoms  at 
all ;  in  others  again  the  disease-picture  is  very  severe.  There  is  really 
no  characteristic  symptom-complex  for  insufficiency  and  ectasy  unless 
we  consider  the  few  direct  signs  that  we  have  mentioned  above  as  typical. 

If  we  make  it  a  rule  to  examine  the  motor  power  of  the  stomach  in 
€very  case  in  which  we  test  the  secretory  functions,  we  will  be  suq^rised 
to  find  slight  degrees  of  atony  in  a  great  many  cases ;  this  atony  may 
remain  altogether  latent ;  in  other  cases  atonic  states  may  appear  for  a 
short  time  whenever  the  stomach  is  overtaxed. 

A  patient  with  motor  insufficiency  of  slight  degree  usually  complains 
of  a  feeling  of  tension,  ^^ressure,  and  fulness  in  the  stomach  region  after 
large  meals  ;  as  soon  as  the  stomach  is  empty  these  sensations  disappear. 
The  appetite  at  the  same  time  remains  good^  and  pain  is  not  present. 
Gradually  this  feeling  of  pressure  increases  in  severity,  and  whereas  in 
the  beginning  of  the  disease  it  occurs  only  after  excessive  eating,  it 
occurs  even  after  small  meals  as  soon  as  the  disease  is  somewhat  ad- 
vanced ;  at  this  stage  it  also  lasts  longer.  Cases  of  this  kind  experi- 
ence a  disagreeable  feeling  of  fulness  and  discomfort  immediately  after 
eating ;  even  the  pressure  of  the  clothing  bothers  them ;  in  addition 
there  is  belching ;  the  gas  may  either  be  tasteless  or  have  the  flavor  of 
the  food.  These  patients  also  frequently  complain  of  heartburn,  of  acid 
or  putrid  belching,  appearing  immediately  after  eating,  or  in  other 
cases  later ;  in  some  cases  it  may  persist  beyond  the  normal  time  of 
digestion. 

In  other  cases  there  is  a  feeling  of  unrest,  of  spasmodic  to-and-fro 
movements  in  the  stomach,  immediately  after  eating.  This  is  found 
particularly  in  cases  in  which  there  is  some  obstruction  in  the  region  of 
the  pylorus.  In  these  cases,  too,  we  may  frequently  see  peristaltic  move- 
ments of  the  stomach  if  the  abdomen  is  carefully  inspected.  The 
latter  phenomenon  can,  of  course,  be  seen  only  if  the  walls  of  the  abdo- 
men are  very  much  relaxed.  The  patients  themselves  feel  this  peristaltic 
unrest  that  is  caused  by  increased  contractions  of  the  hypertrophied 
muscles  of  the  stomach.  Spasmodic  movements  of  this  kind  may  oc- 
easionally  occur,  even  though  there  be  no  obstruction  in  the  pyloric 
region ;  this  is  particularly  the  case  in  h^-peracidity  and  hypersecretion, 
and  in  both  these  conditions  the  patients  frequently  complain  of  these 
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sensations.  In  rare  instances  the  pylorus  may  become  spasmodically 
closed,  and  the  patients  feel  a  spasmodic  contraction  of  the  stomach  that 
relaxes  after  a  time. 

The  appetite  varies  in  different  cases  :  in  mild  degrees  it  may  be 
normal ;  in  more  advanced  degrees  the  patients  feel  satiated  even  after 
eating  a  very  small  amount.  The  primary  disease  will,  of  course,  exer- 
cise a  marked  influence  on  the  appetite  ;  in  cases  of  ectasy,  for  instance, 
that  are  caused  by  carcinomatous  stenosis  of  the  pylorus,  the  appetite  is 
usually  very  much  reduced.  Here  there  is  a  distaste  for  food  even  before 
ectasy  itself  is  well  developed.  On  the  other  hand,  we  frequently  see 
cases  of  continuous  secretion  of  gastric  juice  w^here  the  appetite  is  good 
or  even  increased,  whether  the  ectasy  is  advanced  or  slight. 

The  thirst  is  a  more  important  symptom  than  the  appetite.  In  all 
cases  of  advanced  ectasy  the  patients  complain  of  increased  thirst ;  the 
higher  the  degree  of  ectasy,  the  greater  in  general  the  thirst.  This  need 
not  surprise  us,  for  we  know  that  the  stomach  cannot  absorb  water  and 
that  the  propulsion  of  fluid  into  the  intestine  is  greatly  impeded  when- 
ever the  stomach  is  much  dilated.  In  all  these  cases  we  usually  see  a 
decreased  diuresis,  wdth  dryness  of  the  skin  and  of  all  the  tissues.  There 
are  certain  variations  in  this  respect  in  the  different  forms  of  ectasy ;  in 
ectasy,  for  instance,  that  is  due  to  a  carcinoma  of  the  pylorus,  there 
is  usually  less  thirst  than  in  those  cases  that  are  complicated  with  hyper- 
secretion ;  in  general,  however,  we  may  say  that  an  increase  of  thirst  is 
an  important  symptom  of  advanced  insufficiency  and  ectasy,  and  that 
the  increase  in  the  thirst  parallels  the  development  of  the  ectasy.  The 
tongue  offers  no  characteristic  features ;  what  symptoms  are  observed 
about  the  tongue  are  due  to  the  primary  disease.  In  insufficiency  of  the 
stomach  the  tongue  may  be  either  reddened  or  very  much  coated ;  it 
may  be  either  moist  or  dry.  There  seems  to  be  a  tendency  to  dryness 
in  cases  of  advanced  ectasy. 

Vomiting  is  a  very  important  symptom  of  this  condition ;  it  is  seen 
chiefly  in  advanced  cases  of  ectasy  that  are  due  to  stenosis  of  the  pylorus. 
Vomiting  itself  can  hardly  be  considered  a  characteristic  sign,  but  the 
type  of  vomiting,  the  time  at  which  it  occurs,  and  the  constitution  of 
the  vomit  are  all  important.  In  mild  degrees  of  motor  insufficiency 
and  in  atonic  insufficiency  there  is  either  no  vomiting  or  there  are  very 
slight  transitory  attacks.  In  the  different  stages  of  ectasy,  however, 
particularly  in  those  cases  that  are  due  to  stenosis  of  the  pylorus  and  in 
which  the  stomach  is  constantly  filled  with  food,  there  is  much  vomiting. 
Vomiting  in  these  cases  is  characterized  by  the  following  peculiarities  : 
Large  masses  of  food  are  vomited  at  one  time  ;  the  attack  usually  occurs 
very  late  after  the  meal,  and  occasionally  particles  of  food  that  were 
eaten  the  day  before  or  even  several  days  before  are  found  in  the  vomit. 
As  soon  as  vomiting  occurs  the  patients  usually  feel  much  relieved ; 
after  a  short  time,  however,  there  is  a  new  accumulation  of  food  in  the 
stomach  and  a  new  attack  of  vomiting.  As  a  rule,  the  attacks  recur  at 
irregular  intervals.  Many  patients  produce  it  artificially  because  it. 
relieves  the  feeling  of  pressure  and  tension  in  the  stomach. 
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Vomiting;  is  frequently  preceded  by  eramp-like  sensations,  by  a  feel- 
ing of  unre!!;t  in  the  stonuieh  ;  that  is  usually  due  to  etlbrts  on  the  part 
of  the  stomach  to  get  rid  of  its  contents.  I  have  already  mentioned 
that  this  symptom  is  observed  chiefly  in  stenosis  of  the  pylorus. 

Vomiting  is  occasionally  preceded  by  violent  pain,  particularly  in 
those  cases  of  ectasy  that  are  accompanied  by  hyperacidity ;  in  other 
cases  again  vomiting  occurs  suddenly  and  unexpectedly,  and  it  looks  as 
if  the  stomach  were  simply  running  over. 

The  vomit,  as  a  rule,  tastes  sour  or  bitter.  The  general  appearance 
of  the  vomit  will  depend  on  the  character  of  the  secretory  perversion 
existing.  In  carcinoma  of  the  pylorus  that  leads  to  stenosis  large 
quantities  of  coarse  food-remnants,  particularly  meat-ifibers  or  pieces  of 
bread,  are  found.  If  there  is  hypersecretion,  the  vomit  usually  separates 
into  three  layers  and  develops  a  considerable  quantity  of  gas. 

Blood  is  quite  frequently  found  in  the  aspirated  stomach-contents 
and  in  the  vomit  in  cases  of  dilatation  of  the  stomach ;  the  admixture 
of  blood  is  seen  chiefly  in  carcinoma  and  ulcer. 

The  nervous  system  may  also  be  involved  in  advanced  cases  of  motor 
insuflicieucy  and  ectasy,  immaterial  what  the  origin  of  these  perversions. 
We  need  not  be  surprised  to  find  the  nervous  system  involved  in  func- 
tional disorders  that  are  so  severe  that  they  damage  the  general  nutrition 
of  the  patient. 

Patients  of  this  kind  frequently  complain  of  stupor,  headache,  ver- 
tigo, a  feeling  of  deafness,  and  various  paresthesias  of  the  limbs. 

These  symptoms  may  be  due  to  a  variety  of  causes  :  they  may  either 
be  due  to  withdrawal  of  water  from  the  tissues — this  would  be  analo- 
gous to  the  origin  of  the  nervous  symptoms  we  frequently  see  in  violent 
attacks  of  vomiting — or  they  may  be  the  result  of  an  autointoxication 
from  the  absorption  of  abnormal  metabolic  products  that  are  formed  by 
the  putrefaction  of  stagnating  stomach-contents.  Other  authors  are 
mclined  to  regard  the  nervous  symptoms  merely  as  signs  of  general  in- 
anition. All  these  explanations  are  merely  hypothetic  and  it  is  hardly 
worth  while  to  discuss  them  at  length. 

Another  symptom  that  is  frequently  seen  is  so-called  gastric  vertigo. 
Patients  in  advanced  stages  of  ectasy  frequently  complain  of  vertigo, 
stupor,  and  headache.  Many  authors  assume  that  these  symptoms  are 
the  direct  consequence  of  the  disease  of  the  stomach,  and  interpret  them 
on  the  basis  of  an  autointoxication  following  the  retention  of  decomposed 
ingesta.  It  is  an  open  question  whether  or  not  this  explanation  is  the 
correct  one.  Similar  symptoms  are  seen  in  various  diseases  of  other 
organs  that  lead  to  loss  of  strength,  so  that  we  are  justified  in  inquiring 
whether  these  symptoms  are  peculiar  to  certain  diseases  of  the  stomach 
or  whether  they  are  merely  the  expression  of  a  general  disturbance  of 
nutrition.  This  so-called  gastric  vertigo,  at  all  events,  possesses  no 
distinctly  characterized  clinical  peculiarities. 

A  peculiarly  interesting  symptom  is  tetany.  Although  motor  insuf- 
ficiency and  ectasy  are  very  frequently  seen,  tetany  is  rarely  observed ; 
it  is  most  commonly  seen  in  those  forms  of  ectasy  that  are  combined 
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with  hypersecretion,  less  frequently  in  the  other  forms  of  ectasy,  as  in 
carcinoma  and  in  cicatricial  stenosis  following  ulceration. 

It  is  impossible  to  say  whether  all  the  cases  that  have  been  published 
so  far  were  really  cases  of  tetany,  as  the  description  furnished  by  the 
different  authors  is  not  conclusive.  In  the  majority  of  instances,  how- 
ever, we  are  undoubtedly  dealing  with  genuine  tetany,  for  all  the  import- 
ant and  typical  symptoms  were  present.  Among  these  may  be  mentioned 
Trousseau's  phenomenon,  the  facial  phenomenon,  the  increase  of  mechan- 
ical irritability,  and  the  quantitative  increase  in  the  electric  irritability  of 
the  nerves. 

Tetany  is  one  of  the  most  serious  complications  of  ectasy.  Of  27 
cases  that  I  find  reported  in  the  literature,  16  terminated  fatally.  Within 
the  last  three  years  I  have  observed  3  cases  of  tetany  in  dilatation  of 
the  stomach,  and  all  3  ended  fatally.  It  is  luidecided  how  the  attacks 
originate ;  Kussmaul,  who  was  the  first  to  call  attention  to  this  com- 
plication of  dilatation  of  the  stomach,  seeks  to  explain  tetany  from  the 
loss  of  water  in  the  tissues ;  in  other  words,  from  abnormal  dryness  of 
the  tissues.  He  believes  that  the  attacks  of  tetany  are  analogous  to 
the  convulsive  attacks  seen  in  cholera  Asiatica  and  cholera  nostras. 
Other  authors  believe  that  tetany  is  a  reflex  process,  and  the  majority 
of  authors  claim  that  it  is  an  automtoxication  from  the  intestinal  tract. 
In  one  of  my  cases  the  attacks  of  tetany  always  occurred  a  short  time 
after  the  introduction  of  the  sound  and  after  a  small  portion  of  the 
stomach-contents  had  been  aspirated. 

[The  nature  of  gastric  tetany  cannot  be  said  to  be  positively  deter- 
mined, although  the  weight  of  evidence  is  now  in  favor  of  autointoxi- 
cation as  the  etiologic  factor.  The  dehydration  theory  of  Kussmaul  has 
recent  support  from  Fleiner,^  but  is  generally  regarded  as  untenable. 
The  reflex  theory  advocated  by  Germain  See  is  still  mentioned,  and 
while  both  of  these  conditions  may  contribute  to  an  attack,  most  clini- 
cians turn  toward  the  intoxication  theory  as  the  only  one  that  can  rea- 
sonably explain  the  affection. 

In  1891,  Ferranini,  quoted  by  Morgan,^  reports  studies  on  the  brain 
of  a  fatal  case  of  gastric  tetany  in  which  the  degenerative  alteration  of 
the  cell  protoplasm  apparently  showed  the  results  of  toxic  influences. 
Similar  changes  have  been  found  by  several  other  observers.  The  fact 
that  the  seizures  most  often  appear  soon  after  the  use  of  the  stomach- 
tube,  by  means  of  which  abrasion  of  the  gastric  mucosa  might  have 
been  made  and  thus  the  absorption  of  toxic  substances  from  the  gastric 
contents  favored,  may  be  interpreted  as  further  evidence  of  the  toxic 
theor}'. 

Halliburton  and  McKendrick  ^  have  reported  animal  experiments  in 
which  they  injected  the  fluid  of  the  gastric  contents  into  the  circulation, 
but  their  results,  like  those  of  their  predecessors,  were  rather  unsatis- 
factory. The  case  from  which  the  gastric  contents  was  secured  made  a 
recovery  after  surgical  intervention,  a  method  of  treatment  which  was 

1  Phila.  Med.  Jour..  June  22,  1902,  p.  1202.  ^  j^i^^^  j^jay  18,  1901. 

3  Brit.  Med.  J(mr.,  June  29,  1901. 
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first  recommended  bv  Mayo  Robson,'  who  lias  shown  that  drainage  of 
the  stomach  by  gastro-enterostomy  early  in  the  history  of  gastric  tetany 
is  likely  to  be  followed  by  satisfactory  results.  There  are  cases,  how- 
ever, in  which  death  takes  place  during  the  lirst  seizure,  as  in  the  case 
of  Soltau  Fen  wick.-  In  this  instance  death  occurred  after  sixteen 
hours  of  tetany,  and  shows  that  in  some  cases  the  attack  is  so  serious 
that  surgical  measures  would  also  seem  to  be  inadvisal)le. — Ed.] 

Course  of  Motor  Insufficiency  and  Bctasy. — Motor  insuf- 
ficiency, atony,  and  ectasy  of  the  stomach,  as  a  rule,  develop  slowly. 
In  the  beginning  there  is  usually  only  a  slight  degree  of  motor  insuffi- 
ciency ;  provided  the  primary  cause  continues  to  act,  this  insufficiency 
gradually  increases  in  severity  until  it  finally  reaches  advanced  degrees 
and  leads  to  permanent  dilatation  of  the  stomach.  In  this  way  the 
pronounced  picture  of  ectasy  is  created.  There  are  a  few  exceptional 
cases  on  record  in  which  the  latter  condition  developed  acutely,  and 
while  there  are  only  very  few  cases  of  this  kind  reported  in  the  litera- 
ture, I  believe  that  these  forms  are  not  so  rare  as  might  ordinarily  be 
supposed. 

The  following  writers  have  published  reports  on  acute  forms  of 
ectasy.  The  first  one  to  publish  a  case  was  Hilton-Fagge,^  who,  in 
1873,  reported  2  cases  of  acute  dilatation  of  the  stomach ;  in  both  of 
bis  cases  the  exact  cause  of  the  disease  remained  obscure.  Oser,^  in  his 
paper,  claimed  to  have  repeatedly  seen  the  development  of  positive  signs 
of  atony  in  cases  of  acute  catarrh  that  had  always  enjoyed  perfect  diges- 
tion. Kundrat  ^  reports  a  number  of  cases  of  acute  dilatation  in  chil- 
dren. Of  late  years  a  number  of  cases  of  this  character  have  been  pub- 
lished— for  instance,  by  Kelynack,®  Schulz,''  Boas,^  and  Albu.^ 

Both  the  cases  of  Kelynack  and  Schulz  were  reduced,  cachectic  indi- 
viduals ;  the  dilatation  of  the  stomach  occurred  suddenly,  without  any 
demonstrable  cause.  The  development  of  the  lesion  was  exceedingly 
rapid,  and  led  to  the  death  of  the  patients  in  a  short  time.  Boas  reports 
a  very  characteristic  example  of  acute  atonic  ectasy.  His  patient  was 
a  high-school  pupil  of  twenty  years ;  after  a  dietary  indiscretion  (eating 
large  quantities  of  fat  goose)  he  became  very  ill ;  there  were  loss  of 
appetite  and  belching,  but  no  nausea  or  vomiting.  Diarrhea  occurred 
on  the  third  day,  but  lasted  only  for  three  days.  The  patient  was  put 
on  a  soup-diet,  but  nevertheless  continued  to  vomit,  the  amount  vomited 
growing  more  copious  from  day  to  day.  Boas  did  not  see  the  case  until 
four  weeks  after  the  beginning  of  the  disease.  On  examination,  the 
stomach  was  found  to  be  very  much  dilated,  and  a  large  quantit)^  of 
stomach-contents  was  aspirated  containing  an  abundant  quantity  of 
free  hydrochloric  acid  and  a  large  amount  of  sulphureted  hydrogen.  A 
course  of  regular  lavage  was  instituted,  and  the  vomiting  soon  stopped 

1  London  Laticet  November  26,  1898.         *  Young,  Brit.  Med.  Jour.,  March  8,  1902. 

'  Ghiy's  Hosp.  Rep.^  1873,  vol.  xviii. 

*  "  Magenerweiterung, "  in  Eidenburg^ s  Real-Encyklopadie. 

^  Gerhardt's  Handbuch  d.  Kinderkrankheiten^YoX.  iv.         ^  Medical  Chronicle^  1892. 

^  Jahrbucher  d.  Hamburg.  Staats-Krankenansialten,  1890  ;  Leipsic,  1892,  p.  145. 

«  Deutsch.  med.   Wochenschr.,  1894,  No.  8.  »  Ibid.,  1896,  No.  7. 
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and  the  appetite  improved.  The  patient  was  carefully  nourished  for 
four  weeks  longer,  but  even  at  the  end  of  this  time  there  was  always 
some  residue  in  the  stomach  at  a  time  when  the  organ  should  have  been 
empty. 

This  case  is  a  typical  example  of  acute  and  obstinate  dilatation  of 
the  stomach  following  an  indiscretion  in  diet.  A.  Frankel  ^  reported  2 
interesting  cases  soon  after  Boas  published  the  one  described  above.  One 
of  his  patients  was  a  little  girl  of  six  years  who  was  in  the  habit  of 
eating  a  great  deal.  After  eating  a  large  quantity  of  green-peas  the 
child  suffered  from  indigestion  that  soon  developed  into  acute  dyspepsia ; 
there  were  considerable  nausea  and  vomiting  that  lasted  for  four  days. 
Three  days  after  the  dyspeptic  disturbances  began  considerable  disten- 
tion and  dilatation  of  the  stomach  could  be  demonstrated.  On  the 
evening  of  the  third  day  Frankel  found  the  child  in  a  state  of  col- 
lapse ;  he  learned  that  during  the  whole  afternoon  the  patient  had  at- 
tempted to  vomit,  but  without  result.  The  girl  complained  of  severe 
thirst.  On  examination,  it  was  found  that  a  loud  stomach  sound 
could  be  heard  four  fingers  below  the  umbilicus,  and  that  still  further 
down  there  was  a  fluctuating  swelling  that  corresponded  to  the  fundus 
of  the  stomach  filled  with  fluid. 

The  stomach  was  pumped  out,  and  a  whole  liter  of  a  brownish 
fluid  was  aspirated  that  contained  a  large  number  of  the  green  peas 
that  had  been  eaten  four  days  before  and  had  not  been  digested  at 
all.  Lavage  was  again  performed  the  next  day,  and  more  peas  were 
brought  up  ;  the  condition  of  the  child  gradually  improved.  Six  weeks 
later,  however,  a  relapse  occurred ;  the  child  recovered  from  this  and 
remained  well. 

The  second  case  of  acute  dilatation  that  Frankel  reports  ended 
fatally.  This  patient  was  a  servant  girl  of  twenty-seven  years  who  had 
formerly  been  very  anemic  and  had  been  suifering  from  symptoms  of 
ulcer  for  several  years.  In  1888  and  1891  there  had  been  an  attack 
of  hematemesis.  The  patient  came  to  Frankel  with  symptoms  of  gastric 
hemorrhage  ;  at  the  same  time  she  was  passing  an  abundant  quantity 
of  black  blood  in  the  stools.  The  diet  was  carefully  regulated,  and 
the  condition  of  the  patient  improved  very  much  in  the  first  five 
days.  Soon,  however,  attacks  of  violent  vomiting  occurred,  and  the 
patient  died  very  shortly  in  collapse. 

An  autopsy  was  performed,  and  it  was  found  that  the  stomach  occu- 
pied a  vertical  position  in  the  abdomen,  the  pylorus  was  pulled  down- 
ward and  drawn  out,  together  with  the  pyloric  antrum,  so  that  it 
formed  a  tubular  piece  of  intestine  that  was  about  15  cm.  long.  The 
portion  of  the  stomach  nearest  to  the  antrum  was  three  fingers  above 
the  symphysis  ;  the  rest  of  the  organ,  particularly  the  fundus,  was  placed 
vertically.  The  pylorus,  therefore,  had  been  completely  separated  from 
the  stomach  by  the  horizontal  portion  of  the  duodenum.  There  was  no 
trace  of  ulcer ;  all  that  could  be  found  were  small  capillary  erosions. 

1  See  Sitzungsherichte  d.  Verein.  f.  innere  Med.,  January  15,  1894  ;  Deutsch.  med. 
Wochenschr.,  1894,  p.  155. 
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This  case  is  interesting,  not  only  on  account  of  the  peculiar  origin 
of  the  ectasy,  but  also  on  account  of  the  profuse  gastric  hemorrhages. 
The  latter  had  led  the  physicians  who  had  charge  of  the  case  to  diag- 
nose ulcer,  whereas  the  autopsy  showed  that  there  were  only  slight 
capillary  erosions.  Cases  of  this  kind  in  which  there  are  profuse  gastric 
hemorrhages  during  life,  but  in  which  the  autopsy  findings  are  negative, 
or  at  best  reveal  slight  capillary  erosions,  have  been  frequently  found, 
particularly  in  anemic  subjects. 

Albu's  case  is  interesting  chiefly  on  account  of  its  peculiar  etiology. 
His  patient  was  a  man  of  twenty-six  years  who  entered  the  hospital 
with  scarlet  fever.  During  the  period  of  desquamation  violent  attacks 
of  vomiting  occurred,  the  stomach  became  acutely  dilated,  the  patient 
fell  into  collapse,  and  finally  died.  On  autopsy,  the  stomach  was  found 
greatly  dilated  and  there  was  parenchymatous  gastritis.  During  life  no 
peristaltic  movements  of  the  stomach  had  been  observed,  and  just  before 
death  vomiting  had  also  ceased,  apparently  because  the  paralysis  of  the 
gastric  musculature  had  become  complete. 

The  cases  described  above  show  that  acute  dilatation  of  the  stomach 
may  even  terminate  fatally.  Another  suggestive  feature  is  the  absence 
of  vomiting  in  several  of  these  cases  with  advanced  ectasy.  This  can 
be  explained  only  from  weakness  of  the  stomach  resulting  from  exces- 
sive distention  of  its  walls. 

[Since  the  interesting  case  of  acute  dilatation  of  the  stomach  de- 
scribed by  Pepper  and  StengeP  a  number  of  additional  cases  have  been 
reported.  Julius  Friedenwald"  believes  that  some  cases  take  their 
orig-in  in  arross  indiscretion  in  diet.  Another  cause  of  the  disease  is 
found  in  a  sudden  paralysis  of  the  muscles  of  the  stomach,  the  result  of 
poisoning  of  the  nerve-centers. 

I  saw  a  case  of  extreme  acute  dilatation  accompanying  a  fatal  acute 
miliary  tuberculosis  occurring  in  a  child  eleven  years  old,  the  illness 
continuing  but  eleven  days.  Much  interest  has  arisen  in  view  of  the 
comparative  frequency  mth  which  this  condition  appears  as  a  compli- 
cation after  surgical  operations. — Ed.] 

We  have  already  mentioned  that  motor  insufficiency  and  ectasy  of 
the  stomach  usually  develop  more  slowly  and  run  a  more  chronic 
course.  The  development  of  these  cases  varies  according  to  the  exact 
type  of  the  disease.  It  will  be  different  in  simple  atony  and  in  atonic 
ectasy  than  in  secondary  ectasy  that  follows  stenosis  of  the  pylorus  or 
of  neighboring  parts.  In  general  it  may  be  said  that  the  latter  form 
of  ectasy  shows  a  greater  tendency  to  progress,  and,  as  a  rule,  develops 
into  more  advanced  forms. 

The  nature  of  the  primary  disease,  of  course,  largely  determines  the 
course  of  the  ectasy ;  in  carcinoma  of  the  pylorus,  for  instance,  the 
peptic  powers  of  the  stomach  are  disturbed  so  that  decomposition  and 
fermentation  of  the  stomach-contents  occur ;  this,  combined  with  stag- 
nation of  the  ingesta,  has  a  tendency  to  increase  the  motor  insufficiency. 
In  cases  where  the  secretion  of  gastric  juice  is  not  disturbed,  the  condi- 
1  Amer.  Jour.  Med.  Sci.,  January,  1897.  ^  A^ner.  Medicine,  August  10,  1901. 
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tions  for  a  restitution  to  normal  are  more  favorable.  In  all  cases  of 
gastric  insufficiency  and  ectasy,  however,  the  character  of  the  diet  and 
the  amount  of  fluid  taken  will  exercise  an  important  influence  on  the 
further  development  of  ectasy.  If  appropriate  treatment  is  begun  early 
enough,  insufficiency  and  ectasy  may  be  kept  within  moderate  limits  for 
a  long  time,  provided,  of  course,  the  primary  cause  of  the  disease  is  not 
a  malignant  stenosis. 

In  primary  atony  the  conditions  for  relief  and  cure  are  more  favor- 
able. Here,  too,  the  primary  cause  of  the  disease  is,  of  course,  of 
paramount  importance.  If  the  stomach  has  been  overloaded  with  un- 
digestible  food  only  once,  or  if  the  other  possible  causes  only  acted  a 
single  time,  atony  is,  as  a  rule,  curable,  provided  appropriate  treatment 
is  instituted  at  once.  If  energetic  measures  are  not  employed  at  once, 
atony  may  persist  for  a  long  time  and  even  lead  to  permanent  ectasy. 
In  many  cases  of  chronic  ectasy  a  history  of  a  sudden  onset  of  the 
trouble  will  be  elicited ;  generally  the  first  symptoms  are  followed  by 
remissions  and  exacerbations.  As  long  as  the  symptoms  are  not  severe, 
the  patients  do  not  consult  a  physician,  and  attempt  to  treat  themselves 
by  restricting  their  diet ;  or,  again,  they  consult  a  physician  who  does 
nothing  for  them  beyond  prescribing  a  stomachic  or  some  other  remedy, 
simply  because  he  takes  the  disease  for  a  simple  gastric  catarrh.  The 
further  development  of  the  trouble  and  its  obstinate  character  will  soon 
show,  however,  that  the  condition  is  more  serious  than  is  at  first  sus- 
pected. If  cases  of  this  kind  were  treated  by  thorough  lavage  and 
exclusive  feeding  by  the  rectum  for  a  time,  we  would  undoubtedly 
succeed  more  frequently  than  we  do  in  preventing  the  development  of 
these  acute  forms  into  chronic  ones. 

If  the  damage  is  inflicted  for  a  longer  period  of  time  ;  if  the  patients 
habitually  overeat  or  eat  too  fast — the  development  of  these  cases  is 
diiferent.  As  soon  as  atony  has  once  developed,  the  stomach  need  be 
only  slightly  overtaxed  in  order  to  cause  the  development  of  atony  into 
ectasy.  If  patients  of  this  kind  indulge  in  excesses  or  continue  to 
overload  their  stomach  with  food  and  drink,  very  acute  and  very  severe 
symptoms  may  develop  ;  the  stomach  may  become  greatly  distended  and 
overfilled  when  it  is  atonic,  and  Kussmaul  has  shown  that  under  these 
circumstances  the  heavy  pyloric  part  may  drop  downward  in  the  abdo- 
men, draw  the  duodenum  after  it,  and  compress  that  part  of  the  intes- 
tine where  it  is  attached  to  the  spinal  column  in  such  a  manner  that  its 
lumen  is  converted  into  a  narrow  slit  or  the  whole  intestine  is  occluded. 
If  this  happens,  very  violent  dyspeptic  symptoms  may  naturally  develop. 

If  the  abuses  I  have  mentioned  above  are  continued,  atony  gradually 
increases  and  the  stomach  becomes  more  and  more  distended  and  ectatic. 

Slight  degrees  of  atony  and  even  atonic  ectasy  frequently  remain 
unrecognized  chiefly  because  the  symptoms  produced  by  these  lesions  are 
not  characteristic.  The  patients  complain  of  thirst,  a  feeling  of  fulness 
and  discomfort  after  eating ;  occasionally  there  may  be  an  attack  of 
vomiting.  In  addition  a  variety  of  nervous  and  neurasthenic  symptoms 
sometimes  develop. 
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Cases  of  this  kind  are  frequently  taken  for  neurasthenia ;  in  other 
instances  the  disease  is  diagnosed  as  "  chronic  catarrh  of  the  stomach." 

The  subsequent  development  of  these  forms  will  depend  greatly  on 
the  treatment  that  is  instituted  ;  even  cases  of  ectiisy  that  are  due  to 
stenosis  may  be  greatly  improved  by  proper  treatment.  Unfortunately, 
it  is  impossible  to  remove  the  cause,  and  consequently  all  that  we  can 
do  is  to  limit  the  further  development  of  insuificieucy  and  ectasy. 

In  simple  atony  and  atonic  ectasy  the  conditions  are  more  favorable 
for  a  rational  therapeusis.  Here  a  well-selected  diet  combined  with 
certain  mechanical  methods  frequently  yields  very  good  results  if  the 
disease  is  hot  of  too  long  standing ;  in  some  cases  a  cure  may  even  be 
brought  about.  The  quantity  of  urine  excreted  is  a  valuable  index  of 
improvement.  We  have  already  mentioned  that  in  cases  of  advanced 
ectasy  diuresis  is,  as  a  rule,  reduced ;  if  the  excretion  of  urine,  there- 
fore, rises,  this  may  generally  be  considered  a  sign  of  improvement  of 
the  motor  powers  of  the  stomach. 

Cases  of  this  kind  frequently  suffer  from  relapses ;  in  general,  how- 
ever, the  patients  are  responsible  for  this  themselves,  for  as  soon  as  they 
feel  comfortable  they  violate  the  rules  laid  down  by  the  physician. 
The  best  results  are  consequently  seen  in  clinics  and  sanatoria  ;  in 
private  practice  a  rational  cure  can  hardly  be  carried  out,  as  the  obstacles 
encountered  are  almost  insurmountable. 

From  all  that  has  been  said  we  learn  that  the  course  of  the  disease 
may  vary  greatly.  Mild  forms  of  insufficiency  may  recover  completely 
if  the  primary  cause  is  removable.  Stenosis  can  be  ameliorated  for  a 
time,  but  cannot  be  permanently  improved  unless  a  cure  can  be  brought 
about  by  surgical  measures. 

Diagnosis. — Motor  insufficiency  can  usually  be  diagnosed  without 
difficulty.  It  is  impossible  to  make  a  diagnosis  from  the  general  disease- 
picture  and  the  subjective  symptoms ;  the  only  way  to  recognize  the 
disease  is  to  examine  the  motor  powers  of  the  stomach  directly  by  the 
methods  of  examination  we  have  described  above. 

Even  the  mild  degrees  of  this  condition  should  be  recognized  at  an 
early  stage  if  we  made  it  a  rule  to  examine  not  only  the  quantity  of 
hydrochloric  acid,  but  also  the  amount  of  residue  and  other  factors  that 
we  have  outlined  above ;  this  should  be  done  in  every  case  in  which  the 
stomach-contents  is  removed  for  diagnostic  purposes. 

I  cannot  emphasize  sufficiently  the  fact  that  the  examination  of  the 
stomach-contents  possesses  a  much  greater  diagnostic  value  than  most 
clinicians  seem  to  realize.  We  attempt  a  great  deal  more  by  this  exami- 
nation than  to  settle  the  hydrochloric  acid  question.  As  a  matter  of  fact, 
the  diagnostic  examination  of  the  stomach-contents  is  intended  to  give 
us  a  complete  picture  of  the  state  of  digestion  in  the  stomach.  Even  the 
most  accurate  quantitative  determination  of  the  hydrochloric  acid  is  not 
sufficient,  any  more  than  a  very  careful  quantitative  determination  of 
the  albumin  is  sufficient  to  enable  us  to  diagnose  a  disease  of  the  kid- 
ney unless  we  also  determined  the  quantity  of  urine,  examined  the  formed 
elements  of  the  sediment,  etc.     Whenever  we  examine  stomach-contents, 
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the  quantity,  the  constitution,  and  the  character  of  the  residue,  the 
development  of  gas,  and  many  other  factors  must  be  determined.  The 
amount  of  food  residue  that  is  obtained  indicates  the  degree  of  motor 
power  of  the  stomach  ;  if  this  point  is  considered,  even  the  mild  forms 
of  motor  insufficiency  will  be  recognized.  In  severe  cases  in  which  a 
large  amount  of  residue  is  still  present  in  the  stomach  seven  hours  after 
a  test-meal  the  organ  should  be  washed  out  in  the  morning  in  oi^er  to 
determine  the  exact  degree  of  motor  insufficiency  in  the  manner  described 
in  preceding  paragraphs. 

It  is  an  easy  matter  to  decide  what  the  degree  of  motor  insufficiency 
is.  The  longer  the  ingesta  remain  in  the  stomach,  the  greater  the  motor 
insufficiency.  It  is  essential  to  determine  the  degree  of  insufficiency  in 
every  case  in  which  the  existence  of  this  perversion  can  be  recognized. 
The  most  reliable  way  to  do  this  is  to  examine  the  stomach-contents  at 
different  times ;  also  to  hivestigate  whether  succussion-sounds  can  be 
elicited  at  a  time  when  they  should  not  be  heard.  In  the  more  severe 
degrees  of  motor  insufficiency  the  stomach  will  not  be  found  empty  in 
the  morning.  The  quantity  of  urine  is  also  a  valuable  index  ;  the  more 
severe  the  insufficiency,  the  smaller,  as  a  rule,  the  quantity  of  urine  ex- 
creted in  twenty-four  hours.  Such  severe  degrees  of  motor  insuffi- 
ciency, as  a  rule,  lead  to  permanent  dilatation,  and  enlargement  of  the 
organ,  to  ectasy. 

If  the  examination  of  the  stomach  and  its  contents  is  carefully  per- 
formed, this  disease  cannot  be  confounded  with  any  other  form  of 
stomach  trouble. 

It  is  almost  impossible  to  confound  megalogastria  with  motor  insuffi- 
ciency ;  in  the  former  disease  we  are  dealing  with  an  abnormally  enlarged 
stomach,  with  motor  powers  that  are  sufficient.  Megalogastria  cannot 
be  taken  for  ectasy,  because  in  the  latter  condition  the  stomach  is  not 
only  enlarged,  but  there  are  also  symptoms  of  insufficiency.  Here,  too, 
the  differential  diagnosis  must  be  made  from  the  length  of  time  that  the 
ingesta  are  retained  in  the  stomach.  Megalogastria,  moreover,  rarely 
causes  any  distress  to  the  patient. 

Some  authors  attempt  to  make  a  differential  diagnosis  between  ner- 
vous dyspepsia  and  chronic  gastritis  and  the  condition  we  are  discussing. 
I  need  only  recall  the  fact  that  motor  insufficiency  is  not  a  disease  mi 
generis,  but  merely  a  perversion  of  function.  The  only  way  in  which 
to  determine  the  existence  of  such  a  perversion  is  to  employ  all  the 
methods  described  above.  Motor  insufficiency  may  exist  alone,  but  it 
may  also  be  combined  with  gastritis  or  Avith  nervous  dyspepsia.  These 
two  diseases  can,  therefore,  be  confounded  only  with  motor  insufficiency 
if  the  subjective  symptoms  of  the  patient  alone  are  considered. 

Whereas  the  differential  diagnosis  between  gastrectasy  and  megalo- 
gastria is  easy,  a  distinction  is  not  so  simple  between  megalogastria  and 
gastroptosis  or  vertical  dislocation  of  the  stomach.  If  the  lower  boun- 
dary of  the  stomach  is  situated  lower  down  than  normal,  two  things 
may  be  possible  :  there  may  either  be  gastrectasy,  or  the  whole  stomach 
may  be  lower  down  in  the  abdomen  than  normal.     We  can  diagnose  the 
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former  state  if  the  upper  boundaries  of  the  stomach  are  in  their  normal 
position  and  if  the  food  remains  in  the  stomach  for  an  abnormally  long 
time.  We  can  diagnose  simple  gastroptosis  if  the  upper  boundary  is 
lower  down  than  normal  and  symptoms  of  insufficiency  are  absent.  The 
only  way  in  which  we  can  make  a  differential  diagnosis  is  to  fill  the 
stomach  with  water  or  with  air  and  to  determine  its  exact  boundaries. 
"Water  may  be  introduced  into  the  stomach  through  the  sound,  and  the 
boundaries  of  the  organ  determined  by  percussion ;  the  size  of  the 
stomach,  and  particularly  the  position  of  the  lesser  curvature,  can  be 
determined  with  greater  accuracy  by  inflating  the  stomach  with  air  or 
by  developing  carbonic-acid  gas  in  the  stomach. 

If  gastroptosis  and  ectasy  occur  together,  the  matter  is  more  compli- 
cated. This  combination  is  quite  frequently  seen,  for,  on  the  one  hand, 
gastroptosis  favors  the  development  of  ectasy,  and  on  the  other,  ectasy 
occasionally  leads  to  a  dislocation  of  the  whole  stomach  downward. 
In  practice  the  matter  is  not  so  difficult  as  it  appears.  Mild  degrees  of 
enlargement  of  the  stomach  are  clinically  without  significance.  The 
main  question  to  be  decided  is  always  whether  or  not  there  are  symp- 
toms of  insufficiency ;  this  question  can  easily  be  answered  by  examin- 
ing the  stomach-contents.  On  the  other  hand,  it  is  an  easy  matter  to 
diagnose  ectasy  when  it  is  combined  with  gastroptosis,  for,  on  the  one 
hand,  we  can  inflate  the  stomach ;  on  the  other,  we  will  find  that  the 
organ  is  always  full  and  is  abnormally  large. 

As  soon  as  the  existence  of  ectasy  and  of  dislocation  or  malposition 
of  the  stomach  has  been  determined,  it  remains  to  decide  what  relation 
exists  between  these  two  conditions ;  that  is,  whether  the  enlargement 
of  the  stomach  secondarily  caused  a  sinking  of  the  organ,  or  whether 
old  adhesions  cause  bending,  distortion,  or  contraction  of  the  stomach, 
and  in  this  way  led  to  stenosis  and  secondary  ectasy.  Here,  too,  the 
history  and  the  development  of  the  case,  the  exact  determination  of  the 
boundaries  of  the  stomach,  the  position  of  the  pylorus  and  the  lesser 
curvature  when  the  stomach  is  empty  and  full,  when  it  is  inflated  and 
when  it  is  flaccid,  will  decide  this  question.  In  many  cases  it  is  diffi- 
cult to  perform  all  these  tests.  If,  for  instance,  the  subject  is  very 
obese,  so  that  the  abdominal  walls  are  thick,  or  if  the  muscles  of  the 
abdomen  are  very  tense,  it  may  frequently  be  very  difficult  to  determine 
the  boundaries  of  the  stomach. 

This  leads  to  another  question,  which  must  be  answered  in  every 
case  of  ectasy,  namely,  whether  or  not  the  gastric  insufficiency  is  due 
to  primary  weakness  of  the  muscularis — that  is,  whether  it  is  so-called 
atonic  ectasy,  or  whether  it  is  due  to  some  mechanical  obstruction  of  the 
pylorus  or  of  neighboring  parts.  It  is  of  great  practical  importance  to 
decide  this  question,  for  the  treatment  of  ectasy  must  always  be  directed 
against  the  primary  cause  of  the  disease.  In  cases  of  simple  atony 
treatment  should  be  instituted  that  will  raise  the  tone  of  the  muscle- 
walls  ;  in  cases  of  stenosis  the  obstacle  must  be  removed. 

It  is  impossible  to  differentiate  these  two  forms  from  any  one  symp- 
tom that  they  present ;  in  order  to  decide  which  form  is  present,  aU  the 
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factors  concerned  in  the  case,  the  history  of  the  disease,  its  course,  and 
all  the  objective  findings  must  be  considered.  In  many  cases  it  is  pos- 
sible to  render  a  decision  at  once  ;  for  instance,  if  the  typical  syndrome 
of  cancer  of  the  pylorus  is  presented — namely,  tumor,  ectasy,  lack  of 
free  hydrochloric  acid,  the  presence  of  lactic  acid,  and  similar  symptoms. 
Such  a  typical  and  characteristic  symptom-complex  will,  of  course,  be 
seen  only  in  advanced  stages  of  the  disease,  and  the  earlier  stages  of 
carcinoma  of  the  pylorus  are  very  difficult  to  diagnose. 

We  may  say  that  in  general  advanced  degrees  of  dilatation  of  the 
stomach  indicate  a  mechanical  obstruction  rather  than  atonic  ectasy ; 
there  are,  however,  a  number  of  exceptions  to  this  rule.  I  have  re- 
peatedly seen  cases  of  atonic  ectasy  in  which  the  stomach  occupied  the 
whole  abdominal  cavity.  Wherever  a  history  of  ulcer  can  be  elicited 
we  will  be  more  apt  to  diagnose  a  stenosis  following  ulcerative  cica- 
trization than  primary  motor  insufficiency.  In  continuous  secretion  of 
gastric  juice  it  is  frequently  difficult  to  render  a  decision,  for  ectasy 
combined  with  continuous  secretion  of  gastric  juice  may  either  be 
atonic  or  may  be  due  to  cicatricial  or  spastic  contraction  of  the  pylorus. 
The  only  way  in  which  to  determine  the  true  condition  of  affairs  is 
carefully  to  analyze  all  the  symptoms  of  the  case.  If  gastric  hemor- 
rhages are  known  to  have  occurred,  we  may  assume  that  ulcer  existed 
at  some  time  and  led  to  cicatricial  stenosis. 

I  have  found  that  peristalsis  may  frequently  be  a  valuable  criterion 
in  the  diagnosis  of  these  conditions.  If  the  peristalsis  of  the  stomach 
is  very  active,  some  mechanical  obstruction  to  the  exit  of  the  ingesta 
may  be  suspected.  In  order  to  discover  peristaltic  movements  of  the 
stomach  the  abdomen  must  be  carefully  inspected ;  and  if  peristaltic 
movements  are  absent,  this  does  not  necessarily  indicate  that  a  stenosis 
does  not  exist.  In  late  stages  of  advanced  dilatation  the  musculature 
of  the  stomach,  even  though  it  be  hypertrophied,  may  gradually  weaken, 
so  that  all  peristaltic  movements  cease.  Wherever  we  find  very  active 
peristalsis,  we  know  that  there  is  increased  muscular  activity ;  and  we 
may  know  that  the  case  is  not  one  of  primary  muscular  insufficiency. 
The  most  pronounced  peristaltic  movements  are  seen  in  cases  of  cica- 
tricial stenosis  of  the  pylorus  combined  with  hyperchlorhydria. 

A  certain  amount  of  information  can  also  be  gained  from  the  rapidity 
with  which  water  runs  into  and  out  of  the  stomach  during  lavage ;  the 
better  the  tone  and  the  greater  the  contractile  powers  of  the  gastric  mus- 
culature, the  greater  the  pressure  within  the  stomach.  When  the  pres- 
sure within  the  stomach  is  increased,  water  will  be  propelled  from  the 
organ  with  greater  rapidity  and  flow  into  the  organ  less  rapidly  than  if 
the  pressure  within  the  stomach  is  normal ;  if  the  stomach  is  flaccid,  the 
opposite  is  seen — that  is,  water  runs  in  very  rapidly  and  runs  out 
slowly.  In  the  latter  instance  a  peculiar  phenomenon  may  be  observed 
when  the  water  runs  into  the  stomach ;  within  the  funnel  that  is  at- 
tached to  the  stomach-tube  the  water  may  be  seen  to  form  little  vortices 
that  aspirate  air  into  the  stomach  ;  as  soon  as  the  funnel  is  lowered  so 
that  the  water  runs  into  the  stomach  more  slowly,  these  little  whirl- 
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pools  disappear.     This  peculiar  phenomenon  indicates  flaccidity  of  the 

stomach-walls,  a  condition  that  is  seen  only  in  the  atonic  form  of  cctasy 
ajid  never  in  that  form  that  is  due  to  mechanical  (;i)struction  ;  in  the 
latter  instance  it  may,  of  course,  occur  if  tlie  musculature  of  the  stomach 
undergoes  secondary  degeneration. 

[Palpation  often  aifords  important  aid  in  diagnosis  in  case  of  pyloric 
obstruction.  The  pyloric  end  of  the  stomach  is  frequently  found  below 
the  arch  of  the  ribs,  and  when  this  is  the  case,  any  thickening  of  the 
pylorus  may  be  felt  by  careful  palpation.  When  the  abdominal  wall  is 
thoroughly  relaxed,  an  induration  or  even  a  spastic  state  of  the  pylorus 
may  be  discovered  by  this  method. — Ed.] 

Permanent  regurgitation  of  bile  into  the  stomach  is  also  important 
from  a  diagnostic  point  of  view.  This  accident  occurs  only  in  stenoses 
of  the  duodenum  that  are  situated  below  the  papilla,  and  never  in  sten- 
osis of  the  pylorus.  In  rare  cases  of  atonic  ectasy  some  bile  may  occa- 
sionally be  found  in  the  stomach  fo'r  a  short  time. 

[Occasionally  Avhen  the  pylorus  is  thickened,  and  when,  as  a  result, 
the  tissues  are  rigid  and  inelastic,  there  may  follow  an  insufficiency  of 
the  pylorus  even  though  a  considerable  atresia  of  the  pylorus  exists  at 
the  same  time.  Under  these  circumstances  a  retrograde  flow  of  bile 
into  the  stomach  may  take  place. — Ed.] 

The  results  seen  from  methodic  treatment  of  these  cases  may  also  be 
utilized  in  making  a  differential  diagnosis  between  the  two  forms.  If 
ectasy  and  motor  insufficiency  improve  rapidly  under  appropriate  treat- 
ment, ^ve  are  probably  dealing  with  the  atonic  form.  I  have  repeatedly 
seen  a  complete  cure  in  advanced  degrees  of  atonic  ectasy.  In  cases 
of  ectasy  that  are  due  to  stenosis  we  also  occasionally  see  marked  im- 
provement, or,  at  least,  an  arrest  of  the  development  of  the  disease,  but 
we  never  see  a  complete  cure. 

If  the  diagnosis  of  stenosis  of  the  pylorus  or  its  vicinity  has  been 
made  from  all  these  different  points,  the  question  remains  to  be  decided, 
what  the  character  of  this  stenosis  is — that  is,  whether  it  is  benign  or 
malignant ;  ^vhether  it  is  due  to  adhesions  or  to  other  factors. 

This  question  can  never  be  decided  by  any  one  symptom  :  the  his- 
tory of  the  case,  its  development,  its  course,  and  all  the  phenomena 
that  are  observed  must  be  carefully  taken  into  consideration  before  a 
decision  can  be  rendered.  It  would  lead  us  too  far  were  we  to  enter 
into  a  discussion  of  all  these  different  points.  I  need  hardly  emphasize 
that  cachexia,  advanced  age,  glandular  swelling,  absence  of  hydrochloric 
acid,  etc.,  speak  for  carcinoma.  Even  the  most  experienced  and  skilful 
physician  will  occasionally  encounter  cases  in  which  it  is  impossible  to 
render  a  positive  diagnosis  without  keeping  the  patient  under  observa- 
tion for  a  long  time. 

Prognosis. — Motor  insufficiency  of  moderate  degree,  provided  the 
primary  cause  is  not  permanent,  may  be  cured.  As  a  matter  of  fact,  w'e 
see  cures  of  cases  of  moderate  degrees  of  severity  more  frequently  than 
is  ordinarily  suspected.  Many  persons  who  seem  to  be  born  wdth  so- 
called  weak  stomachs,   and    who    feel   perfectly   comfortable   for   long 
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periods  of  time,  develop  a  series  of  gastric  symptoms  as  soon  as  they 
commit  some  error  in  diet ;  the  slightest  indiscretion  in  this  respect  fre- 
quently leads  to  prolonged  stagnation  of  ingesta  with  all  its  conse- 
quences. The  more  careful  the  selection  of  the  diet  in  these  cases,  the 
better  the  prognosis. 

We  have  already  quoted  a  number  of  examples  of  acute  ectasy  caused 
by  overloading  of  the  stomach.  The  prognosis  in  these  cases,  as  we  have 
seen,  is  not  always  absolutely  favorable.  The  final  outcome  of  the  dis- 
ease will  depend  on  the  individual ;  in  a  perfectly  healthy  subject  the 
prognosis  will  be  better  than  in  a  person  who  is  reduced  by  some  serious 
disease.  It  may  be  said  in  general  that  in  all  these  cases  the  prognosis 
is  better  the  sooner  energetic  treatment  is  instituted.  It  appears  that 
the  laity  and  also  a  great  number  of  physicians  are  prejudiced  against 
the  complete  withdrawal  of  food  for  several  days.  The  only  way,  how- 
ever, in  which  a  rapid  cure  can  be  brought  about  in  severe  cases  of  this 
disease  is  to  spare  the  stomach  absolutely  for  a  prolonged  period  of 
time. 

A  general  prognosis  cannot  be  made  for  cases  of  chronic  insufficiency 
of  the  stomach,  neither  for  those  forms  that  are  combined  with  ectasy 
nor  those  that  are  not ;  much  will  depend  on  the  degree  of  motor  insuf- 
ficiency and  on  the  primary  cause  of  this  condition.  Mild  degrees  of 
atony,  provided  they  have  not  existed  too  long,  are  frequently  cured ; 
advanced  cases,  particularly  if  they  are  combined  with  pronounced 
ectasy,  are  less  favorable. 

The  prognosis,  in  general,  is  more  favorable  in  the  atonic  form  of 
ectasy  than  in  that  form  that  is  due  to  some  mechanical  obstruction  in 
the  pylorus  or  its  vicinity.  Even  m  the  first  form,  however,  very  much 
will  depend  on  the  duration  of  the  disease  and  on  the  presence  or 
absence  of  degenerative  changes  in  the  musculature  of  the  stomach.  I 
have  seen  the  most  favorable  results,  relatively  speaking,  in  atonic 
ectasies  combined  with  hypersecretion ;  in  a  great  number  of  cases  I 
have  succeeded  in  improving  the  motor  insufficiency  and  the  ectasy  of 
the  stomach  by  placing  the  patient  on  a  well-selected  diet  and  by  in- 
stituting a  rational  therapeusis.  On  the  other  hand,  I  have  seen  a  num- 
ber of  cases  of  hypersecretion  in  which  there  was  only  a  slight  degree 
of  insufficiency  in  the  beginning,  but  in  which  an  irrational  mode  of 
life  gradually  produced  insufficiency  and  ectasy  of  high  degree. 

From  the  prognostic  point  of  view  it  is  particularly  important  in 
these  atonic  forms  to  institute  treatment  very  early — this  is,  before  the 
symptoms  of  insufficiency  become  serious.  In  order  to  do  this  the  con- 
dition should  be  recognized  very  early  and  treated  at  once.  We  may 
say,  in  general,  that  the  older  the  ectasy  or  the  motor  insufficiency,  the 
less  favorable  the  prognosis  in  regard  to  the  restitution  of  muscular 
tone ;  if  the  muscularis  of  the  stomach  is  more  or  less  degenerated, 
nothing  can  be  expected  from  dietetic  or  mechanical  measures  ;  the 
only  method  that  promises  relief  under  these  circumstances  is  surgical 
interference. 

The  prognosis  of  those  cases  in  which  ectasy  and  insufficiency  are 
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due  to  some  irreparable  stenosis  of  the  pylorus  or  its  vicinity  is  less 
favorable  than  tliat  of  cases  of  atonic  ectasy  ;  tlie  former  can  be  treated 
only  siirjiieally,  and  here  an  operation  may  lead  to  permanent  improve- 
ment or  even  a  cure.  All  that  dietetic  and  other  measures  can  accom- 
plish is  to  hinder  the  further  development  of  insufficiency  and  ectasy. 

Treatment. — Certain  methods  and  regulations  apply  to  all  cases 
of  motor  insufficiency,  both  the  atonic  and  the  hypertonic  forms — i.  e., 
those  that  are  due  to  some  mechanical  obstruction.  There  are  other 
special  methods,  however,  that  are  applicable  only  to  certain  forms  of 
ectasy  and  insufficiency.  All  that  we  can  do  in  this  place  is  to  discuss 
those  methods  that  are  employed  in  the  treatment  of  motor  insufficiency 
and  ectasy  per  se.  We  cannot  discuss  those  methods  of  treatment  that 
are  employed  in  cases  of  secondary  insufficiency  and  ectasy  chiefly  for 
the  primary  disease,  as,  for  instance,  carcinoma  of  the  pylorus,  ulcera- 
tive cicatrices,  etc.  For  the  details  of  the  latter  methods,  we  refer  to 
the  sections  on  the  different  diseases. 

In  the  section  on  Etiology  v.e  have  already  mentioned  that  muscular 
insufficiency  may  be  congenital  or  may  be  due  to  an  irrational  mode  of 
life  and  an  irrational  method  of  eating.  If  everybody  were  instructed 
to  eat  a  suitable  diet  from  childhood  up,  this  would  be  the  best  prophy- 
lactic against  muscular  insufficiency. 

We  have  also  seen  that  exhausting  diseases,  infectious  diseases,  loss 
of  blood,  anemia,  etc.,  predispose  to  atonic  insufficiency.  We  see  atony 
following  peritonitis,  rapid  contraction  of  the  intra-abdominal  space, 
repeated  pregnancies,  etc.  In  all  these  cases  prophylactic  measures  must 
be  instituted,  on  the  one  hand,  and  a  carefully  selected,  very  nourishing, 
but  not  voluminous  diet  must  be  given,  on  the  other ;  certain  mechan- 
ical supports,  Kke  bandages  and  binders,  etc.,  must  be  applied  to  com- 
pensate the  loss  of  muscular  tone. 

The  treatment  proper  should  be  causal  in  the  first  place.  If  the 
stomach  has  become  atonic  from  rapid  eating  or  the  ingestion  of  a  volu- 
minous and  indigestible  diet,  all  these  factors  must  be  eliminated.  In 
many  cases  all  that  is  needed  to  cure  the  atony  is  to  avoid  these  irreg- 
ularities, and  as  long  as  this  predisposing  cause  is  not  removed,  all 
measures  directed  against  the  atonic  condition  of  the  stomach  itself  will 
fail.  In  cases  where  exhausting  diseases  have  produced  atony  the  diet 
should  be  carefully  selected  and  local  treatment  be  instituted ;  where 
stenoses  or  adhesions  lead  to  motor  insufficiency  and  ectasv,  sm"gical 
measures  should  be  instituted.      Of  this  we  will  speak  in  another  place. 

One  of  the  first  indications  of  the  treatment  of  advanced  decrees  of 
insufficiency  and  ectasy  is  to  prevent  the  stagnation  of  ingesta.  In 
atonic  forms  of  ectasy  we  must  endeavor,  at  the  same  time,  to  improve 
the  motor  powers  of  the  stomach.  In  cases  of  ectasy  due  to  stenosis 
of  the  pylorus  there  is  no  need  of  increasing  the  motor  power,  because 
it  is  not  reduced,  but  usually  increased  ;  here  we  must  attempt,  if  possi- 
ble, to  remove  the  stenosis. 

These  considerations  teach  us  how  important  it  is  to  determine 
whether  we  are  dealing  with  a  case  of  motor  insufficiency  that  is  due  to 
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stenosis,  or  whether  we  are  dealing  with  the  atonic  form.  In  both  the 
atonic  and  the  hypertonic  forms  we  must  endeavor  to  prevent  stagnation 
of  food  and  overloading  of  the  stomach.  In  both  we  must  carefully 
select  a  diet  that  will  spare  the  motor  powers  of  the  stomach  as  much 
as  possible.  In  many  other  respects,  however,  the  general  therapeusis 
of  these  two  forms  diifers. 

The  treatment  of  motor  insufficiency  may  be  dietetic  and  mechanical. 
Among  the  mechanical  measures  we  may  mention  lavage  of  the  stomach, 
electricity,  massage,  bandaging,  and  certain  hydriatic  procedures. 

The  first  indication  in  the  treatment  of  motor  insufficiency  and  ectasy 
is  the  regulation  of  the  diet.  In  regard  to  the  quantity,  the  first  rule 
should  be  to  administer  as  little  food  as  possible  at  each  meal.  Large 
quantities  of  food  should  never  be  introduced  into  the  stomach  at  one 
sitting,  because  this  has  a  tendency  to  overload  the  stomach  when  it  is 
already  insufficient.  In  general,  therefore,  small  meals  should  be  given 
at  frequent  intervals.  In  selecting  the  diet  the  degree  of  motor  in- 
sufficiency and  the  character  of  the  gastric  secretion  should  both  be 
carefully  considered.  The  latter,  as  we  have  seen,  may  vary  in  the  dif- 
ferent forms  of  motor  insufficiency.  The  treatment  will  differ,  for 
instance,  in  cases  of  atonic  insufficiency  or  stenosis  of  the  pylorus  in 
which  there  is  normal  or  increased  secretion  of  gastric  juice  from 
that  used  in  similar  conditions  in  which  the  secretion  of  gastric  juice 
is  decreased. 

Van  Swieten  and  other  authors  have  recommended  a  so-called  dry 
diet  in  advanced  cases  of  insufficiency  and  ectasy,  and  advise  that  as 
little  fluid  as  possible  be  given.  Von  Mering^  has  shown  that  in  a 
normal  stomach  hardly  any  M'ater  is  absorbed,  but  that,  on  the  con- 
trary, certain  substances,  like  alcohol,  sugar,  dextrin,  and  peptone,  when 
introduced  into  the  stomach  cause  a  secretion  of  water  into  the  organ. 
These  experiments  seemed  to  show  that  the  administration  of  a  so-called 
dry  diet  was  rational ;  and  in  all  diseases,  therefore,  in  which  the  pro- 
pulsion of  the  food  and  drink  into  the  intestine  was  rendered  difficult,  as 
in  gastrectasy,  as  little  fluid  as  possible  was  iutroduced. 

Certain  objections  may,  however,  be  formulated  against  these  con- 
clusions. The  absorption  of  fluid  in  the  stomach  is  not  the  only  factor 
that  has  to  be  considered ;  it  is  just  as  important  to  know  how  rapidly 
the  stomach  can  propel  its  contents  onward.  We  know,  moreover,  that 
solid  food  does  not  leave  the  stomach  any  sooner  than  liquid  or  mushy 
food,  and  while  it  would  be  irrational  to  administer  large  quantities 
of  fluid  to  a  patient  with  a  flaccid  dilated  stomach,  the  same,  of  course, 
is  true  of  large  quantities  of  solid  food.  The  question  will  have  to 
be  answered,  how  rapidly  do  fluids,  on  the  one  hand,  and  solid  sub- 
stances, on  the  other,  leave  the  stomach.  A  large  number  of  experi- 
ments have  been  performed  in  this  direction.  Von  Mering  ^  and  Moritz  ^ 
have  shown  that  water  introduced  into  the  stomach  is  at  once  propelled 

1  Therapeut.  Monatsh.,  1893,  and  Verhandl.  d.  XII.  Cong.  f.  innere  Med.,  Wies- 
baden, 1893. 

2  Loc.  cit.  3  Mitnch.  med.   Woehensch?\ ,  1893,  No.  38  ;  1894,  No.  41. 
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into  the  intestine  in  jerks.  If  li(|iiid  and  solid  substances  together  are 
introduced  into  the  stt)niach,  tlie  fluid  portions,  particularly  the  water, 
are  rapidly  propelled  into  the  intestine ;  later,  those  portions  of  the  in- 
gesta  that  are  of  a  mushy  consistency  are  evacuated,  and  finally,  after  a 
considerable  time,  the  solid  portions  are  softened  and  evacuated.  It 
was  also  shown  that  water  remained  in  the  stomach  much  longer  if 
solid  food  was  administered  at  the  same  time  than  if  the  water  was 
taken  alone. 

All  these  experiments,  of  com'se,  apply  only  to  the  healthy  stomach  ; 
at  the  same  time,  there  is  no  reason  to  doubt  that  the  same  conditions 
obtain  in  a  dilated  stomach.  It  can  readily  be  determined  clinically 
that  water  is  rapidly  propelled  into  the  intestine  even  if  there  is  an  ad- 
vanced degree  of  motor  insufficiency.  When  performing  lavage,  it  will 
frequently  be  seen  that  the  patients  have  a  desire  to  urinate  soon  after- 
ward, and  that  the  urine  passed  at  this  time  is  lighter  than  that  which 
is  passed  in  the  intervals  between  lavage.  This  seems  to  demonstrate 
that  the  water  remaining  in  the  stomach  is  immediately  propelled  on- 
ward into  the  intestine  and  absorbed. 

From  all  this  we  may  letirn  that  the  same  rule  applies  here  as  in 
other  diseases  of  the  stomach — namely,  to  administer  food  in  a  form 
that  enables  the  stomach  to  propel  it  onward  rapidly  and  easily.  In 
this  way  we  cause  the  food  to  remain  in  the  stomach  as  short  a  time  as 
possible.  From  what  we  have  said  it  is  clear  that  mushy  and  liquid 
food  fulfils  this  indication  better  than  solid  food.  Solid  food  that  enters 
the  stomach  must  first  be  crushed,  softened,  and  liquefied  before  it  can 
pass  the  pylorus. 

I  need  hardly  mention  that  large  quantities  of  fluid  should  never  be 
given  at  one  time.  The  chief  objection  against  the  administration  of 
fluids  is,  of  course,  that  a  stated  volume  of  liquid  food  is  rarely  as 
nourishing  as  an  equal  volume  of  solid  food.  Fluids  that  possess  no 
nutritive  value  are  simply  ballast  in  the  stomach ;  for  this  reason  they 
should  not  be  given  in  cases  of  weak  stomach  or  in  advanced  insuffi- 
ciency. What  liquid  food  is  administered  should  be  introduced  into 
the  body  in  some  other  way ;  we  will  describe  presently  how  this  can 
be  done.  We  do,  however,  know  of  certain  fluids  that  possess  great 
nutritive  value ;  chief  among  them  is  milk  ;  alcohol,  peptone,  sugar, 
and  concentrated  salt  solutions  are  especially  bad,  for  they  cause  a 
secretion  of  water  into  the  stomach. 

From  a  theoretic  point  of  view,  therefore,  I  do  not  think  that  we 
are  justified  in  condemning  fluid  food  in  insufficiency  and  ectasy  of  the 
stomach  and  in  feeding  our  patients  exclusively  on  a  dry  diet. 

From  a  practical  point  of  view,  and  to  judge  from  my  personal 
experience,  I  should  say  that  in  cases  of  reduced  gastric  secretion, 
W'hether  this  is  due  to  atony  or  to  stenosis  of  the  pylorus,  fluid  and 
mushy  food  should  be  given.  In  this  way  as  little  work  as  possible 
is  imposed  on  a  stomach  that  is  suffering  from  secretory  and  motor  in- 
sufficiency. As  a  matter  of  fact,  cases  of  this  kind  are  capable  of 
absorbing  and  getting  rid  of  liquid  and  mushy  food  more  readily  than 
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of  the  same  amount  of  solid  food.  In  cases,  on  the  other  hand,  in 
which  the  secretion  of  gastric  juice  is  normal  or  increased,  we  must 
proceed  differently  ;  if  the  pylorus  is  patent,  solid  food,  preferably  meat, 
may  be  given,  as  the  gastric  juice  is  so  abundant  that  it  can  digest  meat 
rapidly ;  if,  at  the  same  time,  there  is  stenosis,  the  powers  of  the  stom- 
ach must  first  be  determined  by  preliminary  feeding.  If  the  stenosis 
is  not  too  severe  and  the  secretion  of  gastric  juice  is  normal  or  increased, 
a  solid  meat  diet  may  be  given,  but  no  amylacea  in  solid  form  should 
be  administered ;  if  the  stenosis  is  very  severe,  fluid  and  mushy  food 
should  be  administered  instead.  I  should  certainly  advise  examining 
the  powers  of  the  stomach  and  determining  the  degree  of  stenosis  by  a 
careful  analysis  of  the  stomach-contents  before  prescribing  a  diet  in 
these  cases. 

If  fluid  food  is  to  be  administered,  large  quantities  should  never  be 
given  at  one  time.  Kussmaul  and  Fleiner  have  shown  that  relatively 
large  quantities  of  fluid  may  be  introduced  into  a  dilated  stomach  without 
producing  stagnation  if  the  fluid  is  given  in  small  portions  and  in  inter- 
vals of  one,  two,  or  more  hours  to  suit  the  peculiarities  of  each  case. 
In  this  way  patients  with  flaccid  atonic  stomachs  can  frequently  take 
large  quantities  of  fluid :  as  much  as  two  liters  of  milk  may  be  given 
each  day  in  this  manner.  This,  of  course,  does  not  apply  to  all  cases, 
and  in  each  individual  a  preliminary  experiment  must  be  made.  It  is 
an  easy  matter,  of  course,  to  decide  whether  the  fluid  is  retained  in  the 
stomach  for  a  long  time  or  not.  Personally,  I  am  convinced  that  large 
quantities  of  fluid  are  well  borne  if  given  in  this  way,  and  that  this 
mode  of  administration  does  not  exercise  any  unfavorable  influence  on 
the  development  of  the  ectasy. 

If  milk  administered  as  above  is  well  borne,  its  nutritive  value  may 
be  increased  by  adding  certain  substances — as,  for  instance,  finely 
divided  amylacea  like  tapioca,  rice  flour,  wheat  flour,  etc.  Bouillon 
with  egg  or  with  a  little  meat  solution,  cocoa,  etc.,  may  all  be  tried  in 
these  cases.  If  there  is  so  severe  a  degree  of  insufficiency  and  ectasy 
that  a  sufficient  amoimt  of  fluid  cannot  be  introduced  by  mouth,  it  must 
be  introduced  into  the  colon,  otherwise  the  tissues  will  lose  water.  In- 
jections of  water  may  be  given  ;  to  this  may  be  added  half  a  teaspoon- 
ftJ  of  salt  to  half  a  liter  of  water ;  or  of  a  little  brandy  (one  to  three 
teaspoonfuls)  or  a  little  wine ;  enemata  of  meat-broth  and  wine  (two- 
thirds  broth  and  one-third  wine)  are  also  useful.  Before  administering 
the  nutritive  enema  the  bowels  should  be  thoroughly  cleansed.  It  is 
possible  to  introduce  one  or  even  one  liter  and  a  half  of  fluid  nourish- 
ment in  this  way. 

In  mild  forms  of  insufficiency  the  injection  of  fluid  by  rectum  is  un- 
necessary. In  severe  degrees  of  ectasy,  however,  it  is  to  be  recom- 
mended. 

There  are,  finally,  cases  of  stenosis  of  the  pylorus  that  are  so  severe 
that  hardly  anything  can  pass  through  the  pylorus  into  the  intestine. 
In  these  instances  the  only  way  to  effect  an  improvement  or  a  cure  is 
to  perform  an  operation.     In  order  to  introduce  a  sufficient  amount  of 
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food  in  these  cases  rectal  enemata  must  be  given  for  a  time  until  oper- 
ation is  decided  upon. 

It  will  be  .seen  from  all  that  has  been  said  that  it  is  altogether  im- 
possible to  arrange  a  uniform  diet  for  all  the  different  forms  of  motor 
insufficiency.  Aside  from  idiosyncrasies  of  taste  and  habit,  the  secretory 
peculiarities  of  each  case  must  be  considered  in  selecting  the  diet.  The 
diet  should  be  as  nourishing  as  possible,  should  occupy  as  small  a  bulk 
as  possible,  and  be  finely  divided.  If  the  food  is  given  in  this  way, 
the  stomach  is  not  overtaxed.  When  the  secretion  of  gastric  juice  is 
normal  or  increased,  it  is  easy  to  meet  these  indications  ;  in  cases  of  this 
kind  a  nourishing  meat  diet  is  indicated,  consisting  of  meat  of  all  kinds, 
also  poultry,  fish,  and  eggs.  Vegetables  should  be  given  in  small  quan- 
tities only,  preferably  mashed  ;  the  most  suitable  vegetables  are  spinach, 
carrots,  cauliflower,  white  turnips,  rice,  barley,  and  mashed  potatoes  in 
small  quantities.     Strong  spices  should  be  avoided. 

[It  may  be  well  to  speak  more  definitely  on  the  question  of  allowing 
vegetables  in  cases  of  gastrectasis,  for  the  reason  that  in  this  country 
they  are  used  in  such  variety  and  form  so  important  a  part  of  certain 
meals.  In  advanced  cases  all  vegetables  should  be  interdicted.  In 
dilatation  of  less  degree,  the  tender  tips  of  asparagus,  tender  young 
spinach,  small  green  peas,  and  young  string-beans  may  be  ventured. 
All  these  should  be  perfectly  fresh  and  be  finely  divided  in  prep- 
aration. Such  substances  as  rice,  barley,  and  tapioca  should  be 
put  through  the  colander  and  blended  into  a  homogeneous  mass  or 
given  in  the  form  of  a  puree.  Rice,  which  is  commonly  regarded  as 
a  most  wholesome  cereal,  is  likely  to  be  found  in  the  stomach  many 
hours  after  it  has  been  eaten  unless  it  is  prepared  as  above  described. 
This  is  especially  true  in  atonic  ectasy.  As  a  usual  thing  such  vege- 
tables as  white  turnips,  cauliflower,  carrots,  beets,  and  other  roots  that 
grow  in  the  ground  become  a  source  of  embarrassment  to  the  patient 
unless  the  motor  insufficiency  is  very  slight.  Potatoes  demand  a  law 
unto  themselves.  In  some  individuals  well-ripened  potatoes,  if  served 
immediately,  boiled,  baked,  mashed,  or  in  the  form  of  a  pur^e,  are 
acceptable  and  cause  no  trouble.  If  improperly  prepared,  potatoes 
are  an  objectionable  form  of  diet. — Ed.] 

The  best  form  in  which  to  give  fat  is  as  fresh  butter  or  sweet  cream. 

Alcohol,  unless  particularly  called  for,  is  not  good  in  atony  or  ectasy. 
I  mention  the  well-known  investigations  of  von  Mering,  who  has  shown 
that  the  stomach  is  capable  of  absorbing  alcohol,  but  that  at  the  same 
time  an  abundant  quantity  of  water  is  poured  into  the  stomach ;  the 
larger  the  amount  of  alcohol  absorbed,  the  greater  this  secretion  of 
water.  In  advanced  forms  of  ectasy  such  a  pouring-out  of  water  into 
the  stomach  is  certainly  not  desirable.  It  appears  to  me,  therefore,  that 
alcohol  had  best  be  avoided  in  these  cases.  Klemperer,  it  is  true,  has 
shown  that  alcohol,  like  creasote,  is  a  stimulant  to  the  motor  powers  of 
the  stomach ;  that  its  effect,  at  all  events,  is  more  stimulating  in  this 
respect  than  depressing.  Whether  this  also  applies  to  cases  of  atony 
and  ectasy  is  still  an  open  question.     If  alcohol  seems  called  for,  it  had 


426        MOTOR  INSUFFICLENCT  AND  ECTASY  OF  THE  STOMACH. 

best  be  given  in  small  doses  in  the  form  of  wine ;  beer  is  to  be  inter- 
dicted. In  verv  severe  degrees  of  atony  and  ectasv  alcohol  had  best 
be  avoided,  particularly  in  large  quantities. 

The  same  rules  apply  to  the  diet  in  cases  of  motor  insufficiency  com- 
bined with  reduced  secretion  of  gastric  juice,  as  in  cases  of  chronic  gas- 
tritis and  all  other  diseases  of  the  stomach  in  which  the  secretion  of 
gastric  juice  is  reduced. 

In  cases  of  this  character  the  digestible  varieties  of  meat,  particularlv 
white  meat,  hashed,  or  fish,  are  good.  Vegetables  and  carbohydrates 
may  be  used  in  larger  quantities,  but  should  be  finely  divided.  Fat, 
particularly  as  fresli  butter,  is  also  permissible. 

In  cases  that  are  combined  with  continuous  secretion  of  gastric  juice 
the  same  dietary  regulations  obtain  that  we  have  described  in  the  treat- 
ment of  the  latter  secretory  peiwersion. 

As  motor  insufficiency  and  ectasy  are  frequeutly  not  diseases  sui 
generis,  but  merely  perversions  of  function  that  follow  in  the  train  of  a 
variety  of  primary  diseases,  the  diet  ^"ill  have  to  be  regulated  according 
to  the  nature  of  these  primary  diseases  ;  in  other  words,  the  motor  insuf- 
ficiency and  its  causes  must  both  be  considered.  It  is  hardly  necessary, 
therefore,  to  formulate  any  fixed  dietary,  particularly  as  I  have  already 
emphasized  the  leading  points  of  view. 

In  discussing  the  form  in  which  the  food  should  be  administered,  I 
have  already  called  .attention  to  the  advantages  presented  by  a  liquid 
diet.  What  has  been  said  applies  only  to  fluids  that  have  great  nutri- 
tive value,  as  milk  or  cream.  In  general,  the  administration  of  fluids 
should  be  resti'icted  as  much  as  possible  in  order  to  prevent  too  great  a 
distention  of  the  stomach.  AVater,  mineral  waters,  and  other  beverages 
that  are  taken  only  in  order  to  quench  the  thirst  should  be  taken  in 
small  quantities,  one  swallow  at  a  time.  If  the  skin  and  tissues  are 
abnormally  dry  ;  if  the  patient  is  xev\  much  emaciated ;  if  diiu'esis  is 
slight — in  other  words,  if  the  tissues  are  losing  water — fluid  should  be 
administered  in  the  form  of  enemata. 

As  in  other  serious  diseases  of  the  stomach,  the  attempt  has  been 
made  in  advanced  cases  of  ectasy  to  spare  the  stomach  altogether  for  a 
long  time  and  to  administer  aU  food  by  the  rectum.  Rossler  ^  has  re- 
ported some  very  excellent  results  from  this  method  of  treatment  in  a 
variety  of  t\^es  of  dilatation. 

Personally,  for  some  time,  I  have  been  in  the  habit  of  gi^^ng  nutri- 
tive enemata  in  all  cases  of  advanced  ectasy.  In  some  of  my  cases  I 
limit  myself  to  the  administration  of  fluid  by  the  rectum.  In  the 
majority  of  instances  the  stomach  is  greatly  relieved  if  a  certain  propor- 
tion of  the  food  is  introduced  by  rectum.  As  a  matter  of  fact,  this 
method  of  treatment,  particularly  in  the  atonic  forms  of  the  disease,  fre- 
quently leads  to  great  improvement  of  ectasy  and  motor  insufficiency. 
In  all  advanced  stages  I  can  warmly  recommend  the  administration  of 
a  portion  of  the  food  needed  by  the  rectum.  In  order  to  do  this  one  or 
two  nutritive  enemata  should  be  given  ever\'  day.     In  very  severe  cases 

1  Wien.  klm.   Wochenschr.,  1893.  Xo.  30. 
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the  treatment  may  be  begun  by  feeding  the  patient  exclusively  by  the 
ivctinn  for  a  few  days ;  after  this,  increasing  quantities  of  food  may  be 
administered  by  mouth. 

I.  can  corroborate  Rossler's  strikingly  favorable  results.  In  cases  of 
ectasy  that  are  not  very  far  advanced,  but  in  which  nutrition  begins  to 
suifer,  a  portion  of  the  food  should  also  be  administered  by  the  rectum, 
particularly  if  the  ectasy  has  advanced  far  enough  to  make  the  admin- 
istration of  large  quantities  of  food  by  mouth  dangerous. 

In  regard  to  the  composition  and  the  nutritive  value  of  different 
enemata,  I  must  refer  to  what  has  been  said  in  the  general  part  of  this 
work.  Whether  or  not  the  subcutaneous  method  of  feeding  will  ever 
be  able  to  replace  the  rectal  method  cannot  be  said  to-day.  Voit  ^  has 
recommended  the  injection  of  dextrose  solutions,  but  this  authoi-'s  expe- 
rience and  my  o^vn  are  too  limited  to  allow  me  to  formulate  any  definite 
judgment  in  regard  to  the  value  of  this  procedure. 

I  need  hardly  emphasize  the  fact  that  it  is  necessary  to  control  the 
results  of  the  treatment  and  the  effect  of  the  diet  by  frequently  weigh- 
ing the  patient. 

In  conclusion  I  wish  to  say  a  few  words  in  regard  to  a  matter  that  is 
frequently  overlooked — namely,  whether  or  not  patients  with  advanced 
insufficiency  and  ectasy  should  lie  down  after  eating  or  should  move 
about.     This  question  is  quite  important. 

We  have  seen  that  it  makes  no  difference  whether  a  healthy  person 
moves  about  or  sits  still  after  eating,  but  in  the  diseases  we  are  discuss- 
ing this  is  different ;  cases  of  this  character  should  lie  down  after  eat- 
ing ;  it  is  wrong  for  them  to  remain  up  or  to  walk  about,  because  thereby 
the  stomach  is  distended  and  pulled  downward  and  the  propulsion  of 
the  ingesta  into  the  intestine  is  rendered  more  difficult.  The  best  posi- 
tion that  the  patient  can  occupy  is  the  dorsal  position  or  a  position  on 
the  right  side.  Every  patient,  even  with  slight  degrees  of  motor  insuf- 
ficiency, should  be  instructed  to  lie  down  for  one  or  two  hours  at  least 
after  a  large  meal. 

In  addition  to  dietetic  measures,  certain  mechanical  procedures 
play  an  important  role  in  the  treatment  of  motor  insufficiency  and 
ectasy  of  the  stomach.  Among  these  lavage  is  undoubtedly  the  most 
important  one.  In  all  advanced  forms  of  insufficiency  and  ectasy, 
whether  they  are  due  to  atony  or  to  stenosis,  lavage  of  the  stomach  is 
an  indispensable  adjuvant  to  treatment.  The  good  effects  of  this  pro- 
cedure are  immediate,  for  the  patients  feel  very  much  better  at  once.  In 
addition,  however,  lavage  is  directly  curative  when  used  methodically. 
It  can  bring  about  a  marked  improvement  of  the  insufficiency  and 
ectasy,  and  in  some  instances  even  lead  to  a  complete  cure  of  the  case. 
This  applies  particularly  to  cases  of  atonic  ectasy  that  are  not  very  old. 
In  cases  of  ectasy  that  are  due  to  stenosis  of  the  pylorus  the  good  effects 
are  usually  only  transitory. 

There  are,  undoubtedly,  mild  cases  of  atony  and  motor  insufficiency 
in  which  lavage  can  be  dispensed  with.     In  many  of  these  cases  dietetic 

^  Mu7ich.  med.   Wochenschr.,  1896,  No.   31. 
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measures  and  possibly  other  methods  that  we  will  describe  are  sufficient 
to  relieve  the  condition  of  motor  insufficiency  even  without  lavage.  We 
must  not  forget  that  there  are  different  degrees  of  motor  insufficiency ; 
that  the  condition  may  be  very  slight ;  that  the  stomach  may  be  but 
slightly  distended ;  or,  on  the  other  hand,  may  be  distended  to  a  colossal 
degree  and  constantly  overfilled.  Methodic  lavage  is  indicated  in  all 
those  advanced  cases  in  which  remnants  of  food  are  found  in  the  morn- 
ing. No  one  will  question  the  advisability  of  this  method  of  treatment 
where  particles  of  food  from  the  day  before  are  found  in  the  stomach 
the  next  morning.  It  is  a  difficult  matter  to  decide  at  what  stage  of 
atony  lavage  should  be  instituted.  What  we  wish  to  accomplish  by 
washing  out  the  stomach  is  to  remove  all  excessive  strain  from  an  organ 
that  is  insufficient — in  other  words,  to  bring  about  normal  physiologic 
conditions  as  nearly  as  that  is  possible.  Under  normal  circumstances 
the  stomach  propels  its  contents  into  the  intestine  within  a  certain  time 
after  the  ingestion  of  food,  and  it  should  be  found  empty  six  to  seven 
hours  after  a  test-meal ;  besides,  the  stomach  is  an  organ  that  requires  a 
period  of  rest.  In  a  healthy  subject  the  stomach  is  always  empty  for  a 
number  of  hours  during  the  night,  and  never  contains  food  in  the  morn- 
ing. 

We  speak  of  insufficient  powers,  of  insufficiency,  so  called,  whenever 
the  stomach  requires  more  time  than  is  normal  to  get  rid  of  the  food 
that  enters  it.  If  the  ingesta  remain  in  the  stomach  for  an  abnormal 
length  of  time,  they  undergo  decomposition  and  abnormal  fermentative 
processes  are  the  result.  I  am  of  the  opinion  that  lavage  of  the  stomach 
should  be  performed  more  frequently  than  it  usually  is.  The  majority 
of  clinicians  limit  this  method  of  treatment  to  very  severe  and  ad- 
vanced cases  of  motor  insufficiency.  I  am  in  the  habit  of  performing 
thorough  lavage  of  the  stomach  in  the  evening,  provided  I  find  an 
abundant  quantity  of  food  seven  hours  after  a  test-meal ;  I  do  this  even 
if  the  stomach  is  empty  in  the  morning.  It  seems  to  me  that  it  is 
better  to  remove  undigested  particles  of  food  that  are  found  in  the 
stomach  after  the  normal  time  for  their  digestion  has  elapsed  before  in- 
troducing new  food.  In  this  way  the  stomach  is  thoroughly  cleansed 
and  can  master  the  new  food  introduced.  This  is  certainly  better  than 
introducing  more  food  on  top  of  fermenting  and  decomposed  food-rem- 
nants. Even  in  those  cases  in  which  the  stomach  succeeds  in  getting 
rid  of  its  contents  during  the  night  it  is  certainly  abnormally  overtaxed, 
and  the  organ  must  suffer  from  this  strain  and  gradually  grow  weaker 
and  lose  tone.  If  the  stomach  is  relieved  of  this  abnormal  amount  of 
work,  it  will  rapidly  regain  its  tone.  Very  much,  of  course,  will  de- 
pend on  the  amount  of  residue;  if  little  food  is  found  in  the  evening 
before  supper,  lavage  is  hardly  necessary,  but  if  abundant  quantities  of 
residue  are  present,  even  though  the  diet  has  been  carefully  regulated 
and  other  therapeutic  measures  have  been  instituted,  I  always  prefer  to 
perform  lavage.  I  do  this  as  soon  as  I  find  from  300  to  400  c.c.  of 
food  residue  in  the  evening  before  supper ;  no  harm  can  certainly  be 
done  by  this  method,  and  the  patient  will  usually  be  much  benefited. 
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It  is  impossible  to  state  in  figures  when  lavage  is  indicated.  If  the  physi- 
cian, however,  will  remember  that  the  chief  indication  is  to  restore 
physiologic  conditions,  he  will  rarely  make  a  mistake. 

It  is  true,  as  some  authors  have  objected,  that  by  performing  lavage 
a  certain  amount  of  nutritive  material  is  removed  that  possibly  might 
have  been  utilized,  but  I  argue  that  the  retention  of  this  undigested  food 
in  the  stomach  leads  to  a  loss  of  tone  of  the  organ,  and  consequently 
impedes  the  cure  of  insufficiency.  Whenever  I  remove  a  certain  amount 
of  food  that  may  still  possess  some  little  nutritive  value,  I  immediately 
replace  it  by  a  new  quantity  of  food.  The  latter,  instead  of  being 
mixed  with  a  decomposing  mass,  is  introduced  into  the  stomach  after  it 
has  been  cleansed ;  in  this  way  the  loss  of  nutritive  material  is  fully 
replaced,  the  stomach  is  not  overtaxed,  and  abnormal  fermentation  and 
decomposition  are  stopped. 

In  regard  to  the  best  time  for  performing  lavage,  the  majority  of 
authors  seem  to  advise  early  morning  washings.  They  do  this  because 
they  wish  to  give  the  stomach  plenty  of  time  during  the  night  to  utilize 
all  the  food  that  has  been  introduced.  From  an  economic  point  of  view 
this  may  be  correct ;  from  a  therapeutic  point  of  view,  however,  I  think 
it  is  a  precarious  matter  to  overtax  the  stomach  during  the  night,  par- 
ticularly if  the  organ  is  relaxed.  I  am  in  the  habit  of  performing 
lavage  in  the  evening  before  supper ;  if  I  find  that  the  stomach  is  not 
empty  the  next  morning,  I  also  perform  lavage  in  the  morning.  Wash- 
ing out  the  stomach  in  the  morning  is,  of  course,  useful  because  it 
cleanses  the  stomach  once  every  day  ;  at  the  same  time  it  does  not  hinder 
the  stomach  from  being  abnormally  overtaxed  diuring  the  night,  and  in 
this  sense  fails  to  fulfil  one  of  the  most  important  indications  of  treat- 
ment. 

It  is  useful  in  performing  lavage,  particularly  if  it  is  desired  thor- 
oughly to  cleanse  the  stomach,  to  wash  out  the  organ  once  while  the 
patient  is  sitting  up,  and  again  when  he  is  lying  down.  It  will  fre- 
quently be  found  that  the  wash-water  comes  out  perfectly  clear  with  the 
patient  in  the  erect  position,  but  contains  an  abundant  quantity  of  food- 
remnants  as  soon  as  the  patient  lies  down.  This  is  seen  particularly  in 
cases  of  atonic  ectasy.  Another  good  plan  is  to  instruct  the  patient  to 
move  his  body  about,  for  in  this  way  the  remnants  of  food  are  more 
thoroughly  removed  from  the  stomach.  The  more  thorough  and  careful 
the  lavage,  the  better  ;  to  do  this  requires  time  and  patience.  The  only 
way  in  which  to  determine  how  long  this  lavage  should  be  continued  is 
to  study  the  therapeutic  effects.  The  best  index  is  the  quantity  of 
residue  found  when  the  stomach  should  normally  be  empty.  Lavage 
should  be  performed  daily,  and  not,  as  is  so  often  done,  every  few  days ; 
daily  lavage  alone  will  raise  the  tone  of  the  stomach  and  cause  a  reduc- 
tion in  the  size  of  the  stomach ;  m  other  words,  these  good  effects  will 
be  seen  only  if  physiologic  conditions  are  artificially  established  as  nearly 
as  that  is  possible  and  not  if  the  stomach  is  only  pumped  out  from  time 
to  time  when  it  is  overfilled. 

Lavage  is,  as  a  rule,  performed  with  lukewarm  water  alone  and  is 
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continued  until  the  wash-water  runs  out  clear.  In  many  cases  it  is 
good  to  follow  the  removal  of  the  ingesta  by  irrigation  of  the  stomach 
with  certain  medicaments  and  antiseptic  drugs.  The  latter  aid  in  stop- 
ping fermentation  and  decomposition.  Even  the  most  thorough  washing 
with  water  fails  to  remove  all  fermentative  organisms ;  this  is  seen  from 
the  rapidity  with  which  fermentation  again  develops  soon  after  lavage. 

The  following  remedies  have  been  recommended  as  antifermentatives  : 
salicylic  acid,  boric  acid,  resorcin,  benzoate  of  sodium,  creasote,  sac- 
charin, creolin,  and  others.  The  best  remedy  for  gaseous  fermentation 
is  salicylic  acid  in  1  to  3  pro  mille  solution.  Others  claim  good  results 
from  resorcin  (2  to  3  per  cent,  solution)  and  boric  acid  (2  to  3  per 
cent.) ;  lysol  (10  to  15  drops  in  one  liter  of  water)  has  also  been  recom- 
mended. 

All  these  chemical  methods  of  treatment  and  lavage  are  useful  in 
any  form  of  motor  insufficiency  and  ectasy,  provided  they  are  somewhat 
advanced.  Electric  treatment,  on  the  other  hand,  is  useful  only  in  one 
group  of  cases — namely,  the  atonic  form.  In  stenosis  of  the  pylorus, 
even  though  it  be  complicated  with  ectasy  of  high  degree,  stimulation 
of  the  gastric  musculature  is  worse  than  useless,  for  here  we  can  actually 
see  from  the  increased  peristalsis  that  the  muscles  of  the  stomach  possess 
sufficient  power. 

The  majority  of  clinicians  prefer  the  faradic  current,  and  only  a  few 
employ  galvanism.  There  is  a  great  diversity  of  opuiion  in  regard  to 
the  relative  advantages  of  the  intraventricular  and  extraventricular  ap- 
plication of  the  current.  The  intraventricular  current  seems  to  be  more 
rational,  for  here  electricity  is  applied  to  the  diseased  organ  direct.  In 
practice,  however,  the  extraventricular  method  is  preferable,  chiefly 
because  it  is  more  easily  carried  out.  According  to  von  Ziemssen's  ex- 
perience, the  results  of  the  intra-abdominal  application  of  the  current 
are  no  more  satisfactory  than  those  of  the  percutaneous  application. 
According  to  von  Ziemssen,  large  padded  electrodes  of  some  500  to  600 
cra.^  are  employed ;  the  larger  one  is  placed  on  the  anterior  abdominal 
wall,  extending  from  the  pylorus  to  the  fundus ;  the  smaller  one  is 
applied  from  the  fundus  to  the  spinal  column,  corresponding  to  the 
position  of  the  stomach.  The  strength  of  the  current  should  be  regu- 
lated in  such  a  way  that  active  but  painless  contractions  of  the  abdomi- 
nal muscles  are  produced.  The  best  electrode  for  intraventricular  ap- 
plication of  electricity  is  the  one  constructed  by  Wegele.  This  in- 
strument is  very  flexible,  and  has  this  additional  advantage  that  the 
stomach  can  be  washed  out,  treated  with  electricity,  and  the  water 
that  is  poured  in  siphoned  out  without  changing  the  stomach-tube. 

Another  mechanical  method  that  is  useful,  particularly  in  cases  of 
atony  and  atonic  ectasy,  or  even  in  stenosis  of  the  pylorus,  is  massage. 
Before  this  method  is  employed  a  careful  diagnosis  must  be  made  and 
the  primary  cause  of  the  ectasy  determined ;  if  there  is  even  a  remote 
suspicion  of  ulcer  or  of  some  perigastritic  process,  massage  had  better 
be  omitted.  Great  development  of  gas  in  the  stomach  is  also  a  contra- 
^  See  remarks  on  this  subject  in  the  section  on  General  Considerations. 
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mclicjition  for  its  employment.  Massage  is  intended,  on  the  one  hand, 
to  produce  more  active  contractions  of  the  muscles  of  the  stomach-wall ; 
on  the  other,  to  aid  the  propulsion  of  the  stomach-contents  into  the  in- 
testine. The  method  of  performing  lavage  has  been  exhaustively 
described  in  the  general  part  of  this  work,  and  I  refer  to  the  rules  laid 
down  there.  I  have  never  been  able  to  see  any  very  marked  improve- 
ment in  the  tone  of  the  stomach  from  this  method.  Occasionally  the 
impression  was  created  that  the  stomach-contents  was  propelled  into  the 
intestine  more  rapidly  than  it  would  have  been  without  massage,  l^ut  I 
have  never  seen  any  permanent  results  from  this  method  of  treatment. 

Massage  of  the  intestines  can,  with  advantage,  be  combined  with 
massage  of  the  stomach,  for  in  manv  cases  of  atonv  of  the  stomach  we 
frequently  find  atony  of  the  intestine.  I  need  hardly  mention  that 
these  manipulations  should  be  performed  only  by  the  physician  himself, 
and  never  by  a  lay  attendant. 

Hydriatic  measures  are  applicable  only  to  atonic  ectasy.  The  most 
useful  methods  are  external  douches,  particularly  so-called  fan  douches ; 
the  Scottish  douche  is  also  useful  for  stimulating  the  muscular  energy 
of  the  stomach.  This  douche,  as  we  have  already  said  in  another  part 
of  this  work,  is  applied  by  directing  a  stream  of  w^ater  against  the 
stomach  region  and  changing  the  temperature  of  the  water  from  time  to 
time.  Other  hydriatic  measures,  like  the  application  of  cold  compresses, 
cold  sponging,  etc.,  may  occasionally  be  indicated  and  may  be  of  some 
use. 

The  internal  stomach  douche  has  also  been  recommended  in  atony. 
In  order  to  carry  out  this  treatment  a  stomach-tube  is  used  with  a  num- 
ber of  lateral  openings.  Rosenheim  ^  has  described  such  an  instrument, 
and  recently  Salomon  ^  has  constructed  an  improved  form.  Irrigation 
is  performed  when  the  stomach  is  empty,  and  the  water  should  enter 
the  stomach  under  small  pressure.  AYhether  or  not  the  whole  gastric 
mucosa  is  really  irrigated  by  this  method  is  doubtful ;  it  must  be  remem- 
bered that  the  walls  of  the  stomach  are  in  contact  with  each  other  when 
the  organ  is  empty.  Even  though  the  stomach-tube  has  many  lateral 
openings,  the  whole  mucosa  is  probably  not  reached.  It  appears  to  me 
that  the  ordinary  stomach- tube  with  two  lateral  openings  performs  its 
purpose  just  as  well  as  these  so-called  irrigating  tubes  with  many  holes. 

The  internal  stomach  douche  should  be  used  only  in  mild  and  mod- 
erate degrees  of  motor  insufficiency ;  in  advanced  degrees  of  atony  and 
ectasy  it  is  hardly  indicated.  The  addition  of  medicamentous  substances 
is,  as  a  rule,  unnecessary  unless  it  is  intended  to  treat  secretory  or  sensory 
perversions  of  the  mucosa  at  the  same  time.  If  the  production  of 
hydrochloric  acid  is  reduced,  a  small  amount  of  salt  may  be  added  to 
the  irrigating  fluid — a  teaspoonful  to  one  liter  of  water ;  if,  inversely, 
its  secretion  is  increased,  silver  nitrate  (1  :  1000)  may  be  added. 

Fleiner  claims  that  another  ver}^  desirable  effect  of  the  internal 
stomach  douche  is  stimulation  of  the  appetite.  Fleiner  recommends 
irrigating  the  stomach  with  certain  bitter  remedies  after  the  organ  has 

^  Therapeut.  Monatsh.,  August,  1892.         ^Berlin,  klin.  Wochenschr.,  1896,  No.  31. 
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been  thoroughly  cleansed,  and  claims  to  have  seen  decided  stimulation 
of  the  appetite  from  this  procedure.  He  uses  chiefly  decoctions  of  hops 
or  quassia- wood  or  the  fluid  extract  of  condurango. 

The  following  rules  may  be  added  in  regard  to  the  method  of  per- 
forming irrigation  of  the  stomach.  The  irrigating  fluid  should  be  of  a 
slightly  lower  temperature  than  in  ordinary  lavage  of  the  stomach.  In 
the  beginning  the  temperature  should  be  higher  than  later,  and  should 
gradually  be  reduced  to  86  °  F.  If  drugs  are  added  to  the  irrigating  fluid, 
the  stomach  should  be  afterward  washed  out  with  lukewarm  water. 

The  method  of  Einhorn,^  of  irrigating  the  stomach  with  a  spray 
apparatus,  cannot  be  recommended  for  cases  of  atony,  because  a  large 
amount  of  air  and  water  is  forced  into  the  stomach  and  may  easily 
distend  the  relaxed  and  flaccid  walls  of  the  organ. 

Bandages  are  useful,  particularly  in  those  cases  of  ectasy  in  which 
the  abdominal  walls  are  very  much  relaxed.  They  are  particularly 
useful  in  some  cases  in  which  gastroptosis  and  gastrectasy  are  present 
together ;  at  all  events,  it  is  good  treatment  to  support  the  relaxed 
organ  by  a  suitable  bandage.  In  some  cases,  of  course,  the  patients 
cannot  tolerate  a  binder  because  any  pressure  over  the  stomach  region 
causes  distress. 

A  great  variety  of  binders  and  bandages  have  been  described  for 
this  purpose.  I  do  not  think  that  there  is  any  one  form  of  bandage 
that  is  suitable  for  all  cases.  I  usually  have  a  binder  or  bandage  fitted 
for  each  case. 

Only  very  few  drugs  are  employed  in  the  treatment  of  motor  insuf- 
ficiency and  ectasy.  Among  those  remedies  that  have  been  recom- 
mended for  raising  the  tone  and  the  peristaltic  powers  of  the  stomach 
strychnin  occupies  the  first  place ;  it  may  be  given  either  as  the  extract 
of  nux  vomica,  in  doses  of  0.03  to  0.05,  or  subcutaneously  as  a  solution 
of  nitrate  of  strychnin,  0.1  to  10,  of  which  two  to  three  divisions  of 
the  syringe  are  to  be  injected.  The  tincture  of  nux  vomica  is  less 
useful. 

[The  tincture  of  nux  vomica  is  preferred  by  many  in  this  country 
to  solutions  of  strychnin.  It  is  convenient  because  the  dose  can  be 
gradually  increased  without  changing  the  prescription.  It  is  customary 
to  give  an  adult  ten  drops  of  the  tincture  of  nux  vomica  before  meals, 
and  to  increase  the  dose  one  drop  daily  untU  the  limit  of  toleration  is 
reached.  By  following  this  method  it  is  sometimes  possible  to  give 
enormous  doses  :  for  instance,  50  or  even  100  drops  of  the  official 
tincture  without  producing  injurious  results. — Ed.] 

Creasote  has  also  been  recommended  for  stimulating  the  motor  power 
of  the  stomach.  Klemperer^  recommended  this  drug  on  the  basis  of 
his  experiments  with  oil.  Other  experiments  with  the  ordinary  methods 
in  regard  to  its  influence  on  the  motor  power  of  the  stomach  have  not 
as  yet  been  performed.  I  think  that  the  experimental  evidence  adduced 
so  far  is  too  slight  to  allow  us  to  declare  creasote  a  valuable  stomach 
tonic.  Some  clinicians  claim  that  orexin  possesses  the  power  of  stimu- 
^  New  Yorker  med.  Wochenschr.,  1891.  ^  Centralbl.  f.  inner e  Med.  ^  1891. 


TREATMENT.  433 

lating  the  tone  of  the  stomach.     I  have  been  unable  to  see  any  such 
eifect  from  its  administration. 

A  groat  number  of  other  remedies  may  be  employed  in  cases  of 
motor  insufficiency  and  ectasy  and  may  occasionally  do  good,  but  they 
are  not  given  for  the  insufficiency,  but  for  other  disturbances  that  are 
present  together  with  insufficiency,  chiefly  certain  perversions  of  secre- 
tion, abnormal  fermentation,  or  other  disagreeable  symptoms  that  are 
caused  by  the  primary  disease. 

Among  such  remedies  I  must  mention  alkalis,  for  they  are  partic- 
ularly useful  in  hypersecretion,  perversion  that  is  frequently  seen  in 
combination  with  ectasy.  Alkalis,  of  course,  are  only  palliative  in 
hvpersecretion,  but  if  given  at  the  right  time,  they  aid  the  digestion  of 
aiuylacea,  and  in  this  sense  indirectly  relieve  stagnation  and  the  gaseous 
fermentation  that  may  result  from  it. 

Certain  antifermentative  remedies  may  also  be  administered  for  the 
fermentation  that  follows  stagnation.  Kuhn  ^  has  tested  a  great  many 
antifermentative  drugs  in  regard  to  their  effect  on  gaseous  fermentation, 
and  has  found  that  salicylic  acid  is  one  of  the  most  useful  drugs  in  this 
respect.     These  experiments  were  performed  in  my  clinic. 

Other  remedies  that  have  been  recommended  for  reducing  fermenta- 
tion are  creasote,  resorcin,  menthol,  salol,  carbolic  acid,  hydrochloric 
acid,  salicylate  of  bismuth,  benzonaphthol,  and  chinosol. 

[There  is  danger  in  the  use  of  carbolic  acid  as  a  disinfectant  in  gas- 
tric lavage.  Some  patients  are  very  susceptible  even  to  weak  solutions, 
and  the  rapidity  of  the  absorj^tion  when  employed  in  this  way  increases 
the  danger.  There  are  so  many  other  useful,  and  at  the  same  time  safe, 
antiseptics  that  carbolic  acid  is  better  omitted  altogether. — Ed.] 

Cases  with  advanced  motor  insufficiency  and  ectasy  frequently  suffer 
from  constipation. 

To  relieve  this  condition  laxatives  and  purgatives  are  frequently 
given.  If  possible,  it  is  better  to  avoid  these  di'ugs,  chiefly  because 
valuable  nutritive  material  is  removed  from  the  body,  and  this  is  cer- 
tainly bad  in  all  those  cases  in  which  the  absoi-ption  of  the  food  is 
reduced.  Purgatives  may  also  exercise  a  directly  deleterious  effect  by 
favoring  the  development  of  atony. 

In  the  majority  of  cases  a  careful  regulation  of  the  diet,  methodic 
lavage,  possibly  combined  \dth  massage  of  the  stomach  and  intestines, 
will  be  sufficient  to  regulate  the  bowels.  The  patient  should  be  con- 
vinced that  it  is  not  necessary  for  all  persons  to  have  a  daily  passage, 
and  that  many  subjects  only  have  a  passage  every  other  day  and  are 
still  perfectly  healthy.  If  a  large  quantity  of  solid  fecal  matter  is 
found  in  the  descending  colon  or  further  up,  then,  of  course,  artificial 
evacuation  of  the  contents  is  indicated.  For  this  purpose  water  enemata, 
possibly  with  the  addition  of  a  little  soap  or  something  of  that  kind,  may 
be  given.     If  this  does  not  suffice,  oil  enemata  may  be  tried. 

According  to  Fleiner,  400  to  500  gm.  of  oil  at  body-temperature 
are  allowed  to  run  into  the  rectum  with  the  patient  in  the  dorsal  posi- 

1  Zeitschr.  f.  klin.  Med.,  vol.  xxi. 
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tion  and  the  pelvis  elevated.  After  the  infusion  the  patient  should 
remain  in  the  dorsal  position  for  one  hour,  or  for  a  quarter  to  half  an 
hour  if  the  pelvis  is  elevated.  Fine  olive-  or  linseed-oil  should  be  used 
for  the  injection.  If  no  passage  occurs  within  three  or  four  hours,  an 
infusion  of  peppermint  may  be  injected.  Frequently  150  to  200  gm. 
of  oil  are  sufficient,  particularly  if  the  abdomen  is  massaged  at  the  same 
time,  to  produce  an  abundant  passage.  The  action  of  the  oil  is  twofold  : 
on  the  one  hand,  it  dissolves  portions  of  the  fecal  matter ;  on  the  other, 
it  stimulates  peristalsis.  Oil  enemata  may  be  employed  daily  for  a  long 
period  of  time ;  as  a  rule,  one  or  two  oil  mfusions  a  week  are  sufficient. 
As  soon  as  thin  stools  containing  bile  are  evacuated,  the  enemata  should 
be  stopped. 

If  all  these  methods  are  employed,  purgatives  wall  probably  be  un- 
necessary in  the  majority  of  cases.  I  consider  massage  of  the  abdomen 
as  the  most  important  laxative  measure ;  but  massage  in  order  to  be 
effective  must  be  performed  by  a  physician  who  is  skilled  in  these  manip- 
ulations. I  have  seen  many  failures,  but  these  did  not  result  because 
massage  was  not  indicated,  but  because  it  was  not  properly  carried  out. 
Only  in  case  all  the  measures  that  we  have  described  fail,  should  laxa- 
tives be  administered,  and  then  only  the  very  mild  ones,  as  rheum, 
tamarind,  cascara  sagrada,  etc. 

Mineral  waters  should  not  be  given  in  cases  of  motor  insufficiency ; 
in  fact,  they  are  hardly  ever  indicated  in  this  condition.  Sometimes  the 
perversions  of  secretion  that  are  seen  together  w^ith  motor  insufficiency 
may  be  somewhat  relieved  by  a  course  of  mineral  waters. 

If  waters  are  used  at  all,  the  Carlsbad  waters  or  waters  of  similar 
composition  should  be  given,  chiefly  for  the  hyperacidity  and  hypersecre- 
tion that  may  exist.  It  is  always  better  to  give  the  salt  instead  of  the 
natural  water.  Large  quantities  of  mineral  water  are  to  be  condemned 
in  atony  and  ectasy  of  the  stomach.  In  certain  watering-places  the 
patients  are  instructed  to  move  about  while  drinking ;  this  is  particularly 
bad  in  atony. 

No  medicamentous  treatment  of  vomiting  is  necessary  ;  as  a  rule, 
this  symptom  will  disappear  if  the  diet  is  carefully  selected  and  if  the 
stomach  is  methodically  washed  out.  In  obstinate  cases  of  vomiting  it 
may  be  well  to  put  the  stomach  at  rest  altogether  for  a  few  days  and  to 
nourish  the  patient  by  rectum  alone.  Vomiting  will  persist  in  spite  of 
all  these  manipulations  only  in  cases  of  very  severe  stenosis,  and  here 
operative  procedures  should  be  employed  as  soon  as  possible.  In  other 
cases  vomiting  may  persist  as  a  result  of  some  complication — as,  for  in- 
stance, abnormal  irritability  of  the  stomach,  etc.  If  this  is  the  case, 
sedatives  should  be  administered.  As  a  rule,  the  latter  remedies  should 
not  be  given  by  mouth,  but  either  subcutaneously  or  in  the  form  of 
suppositories.  Immediate  benefit  is  obtained  from  codein  muriat.  0.3, 
atrop.  sulph.  0.003,  aq.  dest.  10.0  ;  half  to  one  syringeful  at  a  time. 

As  we  have  already  mentioned,  patients  with  advanced  degrees  of 
ectasy,  as  a  rule,  suffer  from  thirst.  As  soon  as  the  ectasy  improves 
and  the  ingesta  can  be  propelled  into  the  stomach  more  rapidly,  thirst 


TREATMENT.  435 

is  also  relieved.  If  necessary,  the  craving  for  fluid  may  be  relieved  by 
opiates — Dover's  powder,  etc. 

AYe  have  menti(jned  tetany  above,  and  have  stilted  that  it  is  a  rare 
though  very  dangerous  complication.  Narc(jtics  have  been  recommended 
for  tetanic  attacks ;  as  a  rule,  however,  each  single  attack  lasts  for  so 
short  a  time  that  these  remedies  can  hardly  exercise  their  eifect.  The 
chief  treatment  of  these  cases  is  prophylactic.  Aca)rding  to  Kussraaul's 
theory,  the  attacks  are  due  to  a  loss  of  water  in  the  tissues,  and  the  indi- 
cation exists,  therefore,  to  remedy  this  defect.  From  this  point  of  view 
enemata  and  infusions  of  salt  should  be  useful ;  if,  on  the  other  hand, 
the  intoxication  theory  is  accepted,  the  abundant  introduction  of  fluid  is 
also  useful,  for  in  this  way  diuresis  is  secondarily  stimulated  and  the 
elimination  of  toxic  substances  promoted.  In  the  cases  that  I  have  had 
under  my  personal  supervision  I  have  proceeded  along  these  lines  but 
have  failed  to  see  any  appreciable  results.  My  cases,  it  is  true,  were 
particularly  severe  ones. 

Operative  treatment  of  dilatation  of  the  stomach  should,  of  course, 
be  considered  only  if  all  the  other  methods  that  we  have  described 
fail  to  give  relief.  Surgical  measures  may  be  advised  for  two  pur- 
poses :  first,  to  remove  the  cause  of  the  insufficiency  and  ectasy — for 
instance,  to  cure  the  stenosis  in  cases  of  stenosis  of  the  pylorus ;  second, 
to  remove  the  sequelse  of  insufficiency  and  ectasy — that  is,  chiefly  the 
stagnation  of  stomach-contents — by  facilitating  the  exit  of  stomach- 
contents  into  the  intestine. 

The  first  method  is  chiefly  indicated  in  stenosis  of  the  pylorus, 
W'hether  the  stenosis  is  due  to  carcinoma,  is  cicatricial,  or  is  due  to 
hypertrophy  of  the  musculature  of  the  pylorus,  to  compression  or  con- 
traction from  without,  to  adhesions,  etc.  The  second  method  is  indicated 
if  the  primary  cause  of  the  disease  cannot  be  removed.  A  third  method 
might  be  employed  in  some  cases  in  which  there  is  dilatation  of  the 
stomach — namely,  the  reduction  of  the  size  of  the  stomach  by  operative 
procedures.     We  will  describe  the  different  operations  later  on. 

The  first  question  that  the  clinician  must  answer  is,  When  should  a 
patient  with  motor  insufficiency  and  ectasy  be  advised  to  undergo  an 
operation.  As  a  rule,  this  time  can  be  readily  determined ;  operative 
interference  is  indicated  whenever  the  above-mentioned  dietetic  and 
mechanical  measures  fail  to  accomplish  anything ;  in  other  words,  when 
all  efforts  directed  toward  introducing  a  sufficient  quantity  of  nutritive 
material  fail.  It  is  at  this  time  that  the  internist  should  give  way  to 
the  surgeon.  In  some  cases,  however,  the  matter  may  not  be  so  simple 
as  it  appears,  and  it  may  be  difficult  to  decide  just  when  the  operation 
should  be  performed ;  the  best  indices  are  the  weight  and  the  general 
state  of  nutrition  of  the  patient.  The  quantity  of  urine  is  also  impor- 
tant. If  the  patient  does  not  absorb  a  sufficient  quantity  of  nutritive 
material,  even  though  the  diet  be  carefully  regulated,  both  quantitatively 
and  qualitatively,  if  the  ectasy  and  the  insufficiency  do  not  decrease, 
but,  on  the  contrary,  increase  even  though  mechanical  treatment  be  ener- 
getically instituted,  and  if,  finally,  the  patient  continues  to  lose  weight, 
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then  an  operation  is  indicated.  It  is  best,  however,  not  to  operate  too 
late — that  is,  at  a  time  when  the  patient  has  lost  a  great  deal  of  strength. 

There  is  another  class  of  cases  in  which  the  patient  feels  compara- 
tively well  as  long  as  methodic  treatment  is  carried  out  and  the  diet  is 
very  carefully  regulated,  and  in  which  the  condition  of  ectasy  may  even 
improve  slightly,  but  in  which  we  also  know,  from  the  nature  of  the 
disease,  that  the  patient  cannot  be  completely  cvired  within  a  reasonable 
time ;  the  patients,  in  other  words,  feel  comparatively  well  only  while 
they  are  undergoing  treatment  and  while  they  adhere  to  a  rigid  diet ; 
any  deviation  from  the  prescribed  mode  of  life  immediately  leads  to  an 
aggravation  of  their  condition.  A  great  deal  will  also  depend  on  the 
social  condition  of  the  patient.  Every  physician  can  recall  eases  in 
which  the  patients  felt  comparatively  well  as  long  as  they  remained  in 
the  hospital ;  here  the  ectasy  seemed  to  improve,  and  if  the  stomach- 
contents  was  removed  for  diagnostic  purposes  it  was  found  that  the 
amount  of  permanent  residue  gradually  decreased.  As  soon  as  the 
patients  left  the  hospital,  however,  the  improvement  stopped  and  their 
condition  became  aggravated,  chiefly  because  they  were  forced  to  earn 
their  livelihood  by  manual  labor  and  were  forced  to  eat  a  less  carefully 
selected  and  less  digestible  diet.  These  cases,  as  a  rule,  return  to  the 
hospital  within  a  short  time ;  usually  their  condition  is  worse  than  it 
was  when  they  were  received  for  the  first  time.  It  is  altogether  impos- 
sible for  these  patients,  owing  to  their  social  position,  to  take  care  of 
themselves  and  to  procure  the  necessary  kind  of  food.  If  these  cases 
are  not  relieved  by  an  operation,  the  disease  will  progress  and  the 
patients  will  ultimately  succumb  to  it.  In  cases  of  this  character  it  is 
not  the  severity  of  the  disease  per  se  that  calls  for  operative  interference, 
but  the  fact  that  these  patients  are  altogether  unable  to  treat  themselves 
by  dietetic  or  mechanical  methods  in  the  way  in  which  they  should 
be  treated. 

If  the  patients  happen  to  be  of  a  different  class,  the  operation  would 
probably  be  postponed  or  possibly  be  omitted  altogether. 

We  see,  therefore,  that  it  is  necessary  to  weigh  carefully  all  the  cir- 
cumstances of  the  case  in  each  individual  patient,  and  that  very  many 
factors  will  have  to  determine  the  exact  time  at  which  the  operation 
should  be  decided  upon. 

Stenoses  of  the  pylorus  of  all  kinds  most  frequently  call  for  operative 
treatment.  We  have  stated  above  that  this  operation  is  performed  in 
order  to  remove  the  primary  cause  of  the  ectasy  and  insufficiency.  In 
cases  in  which  the  disease  is  not  very  far  advanced  a  radical  cure  may 
frequently  be  brought  about  in  this  way.  There  are  a  number  of  opera- 
tions that  can  be  performed,  the  details  of  which  cannot,  of  course,  be 
discussed  in  this  place.  I  will  mention  only  Loreta's  digital  divalsion 
of  the  pylorus,  resection  of  the  pylorus,  pyloroplasty,  and  the  separation 
of  adhesions. 

If  operations  of  this  kind  are  performed  at  the  right  time,  the  chief 
result  of  the  primary  disease,  namely,  the  stagnation  of  ingesta,  will 
stop.     This  is  the  chief  aim  of  the  different  operations,  and  may  be 
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accomplished  in  v\'irious  ways.  The  character  of  the  stenosis  will  fre- 
quently decide  what  operation  shall  be  performed.  Loreta's  digital 
divulsion  of  the  pylorus  can,  of  course,  be  performed  only  in  benign 
stenoses.  In  this  operation  the  stomach  is  opened  and  the  stenosed 
pylorus  forcibly  stretched  by  introducing  one  or  several  fingers  into  the 
lumen  of  the  pylorus.  This  operation,  however,  has  never  become 
popular,  at  least  not  m  Germany.  It  is  not  devoid  of  danger ;  it  does 
not  preclude  recurrence,  and  can  frequently  not  be  performed  even  in 
benign  stenosis.  The  operation  of  pyloroplasty  that  was  introduced 
into  surgical  technic  by  Heinecke  and  Mikulicz  is  a  more  suitable  one ; 
it  consists  in  splitting  the  stenosed  pylorus  longitudinally,  in  compressing 
the  pylorus  so  that  the  longitudinal  incision  becomes  a  tranverse  one, 
and  then  uniting  the  edges  of  the  w^ound  by  sutures.  The  chief  dis- 
advantages of  this  method  are  that  it  cannot  be  carried  out  in  many 
cases,  particularly  where  there  are  solid  and  hard  adhesions  that  trans- 
form the  pylorus  into  a  stiif  and  unbending  tube.  The  operation  jDer  se, 
however,  seems  to  be  planned  on  very  rational  lines. 

In  carcinoma  of  the  pylorus,  resection  of  the  pylorus,  if  it  can  be 
performed,  is  the  most  radical  operation,  for  it  not  only  removes  the 
stenosis,  but  also  the  carcinoma.  This  operation  is  also  useful  in  cases 
of  ulcerative  stenosis  and  stenosis  from  cicatricial  contractions.  The 
operation  is  technically  very  difficult,  and  there  are,  in  addition,  a  num- 
ber of  cases  in  which  it  cannot  be  performed — if,  for  instance,  solid 
adhesions  have  been  formed  with  neighboring  organs.  Another  objec- 
tion to  the  method  is  the  fact  that  in  those  cases  where  it  is  performed 
in  the  later  stages  of  the  disease  the  musculature  of  the  stomach  is  so 
overdistended  and  paretic  that  the  tone  of  the  stomach,  is  not  improved 
and  the  stagnation  of  contents  not  prevented,  even  though  the  stenosis 
be  cured.  For  all  these  reasons  the  other  operation  mentioned  above 
— namely,  the  direct  relief  of  stagnation — is  growing  more  and  more 
popular.  The  operation  of  gastro-enterostomy  answers  this  purpose ; 
an  anastomotic  connection  between  the  stomach  and  the  duodenum  is 
created,  and  in  this  way  food  flows  into  the  intestine  through  a  new 
passage.  This  operation  is  indicated  wherever  the  other  operations  that 
we  have  described  cannot  be  performed  or  are  not  indicated.  It  has 
this  advantage,  besides,  that  it  is  not  so  radical  an  operation  and  cer- 
tainly constitutes  a  less  severe  inroad  than  resection.  The  operation  is 
useful  both  in  malignant  and  benign  stenoses.  It  can  also  be  performed 
in  any  form  of  ectasy,  and  is  not  limited  to  those  forms  of  ectasy  that 
are  due  to  stenosis.  As  the  chief  object  of  the  operation  is  to  relieve 
stasis,  it  is  indicated  even  in  the  atonic  forms  of  ectasy,  particularly  in 
those  cases  where  internal  treatment  fails.  So  far  the  operation  has 
been  performed  only  a  few  times  in  the  latter  form  of  ectasy. 

The  third  method  that  we  employ  is  to  reduce  the  size  of  the  en- 
larged stomach ;  Bircher  has  devised  a  method  for  this  purpose.  The 
operation  of  Bircher  is,  of  course,  applicable  only  to  cases  of  atonic 
dilatation.  The  stomach  is  sewed  into  folds  and  in  this  way  its  volume 
decreased.     The  operation  will,  of  course,  be  useful  only  in  those  cases 


438        MOTOR  IXSUFFICIENCY  AND  ECTASY  OF  THE  STOMACH. 

in  which  the  stomach  still  retains  some  of  its  tone,  and  it  is,  of  course, 
impossible  to  know  in  advance  whether  or  not  the  stomach  muscles  still 
retain  a  certain  tone ;  as  a  matter  of  fact,  we  hardly  expect  to  find 
much  muscular  tonicity  in  those  cases  of  atonic  ectasy  in  which  this 
operation  will  be  performed ;  for  this  reason  chiefly  the  operation  has 
not  become  popular. 

These  are  the  surgical  methods  that  may  be  employed  in  these  cases. 
In  many  instances  it  is  impossible  to  decide  in  advance  which  procedure 
is  the  most  suitable  one.  In  many  cases  the  surgeon  will  be  forced  to 
change  his  original  plan  after  the  abdominal  cavity  has  been  opened. 
Xotwithstauding  great  progress  in  the  diagnosis  of  stomach-diseases, 
there  are  a  number  of  cases  in  which  an  operation  will  be  undertaken 
and  in  which  it  will  be  foimd  afterward  that  the  surgical  procedure  that 
was  originally  planned  cannot  be  executed  after  all ;  consequently  many 
sm'geons  are  forced  to  perform  gastro-enterostomy,  an  operation  that  is 
less  severe,  more  easily  executed,  and  is,  in  a  measure,  a  radical  opera- 
tion for  motor  insufiiciency,  inasmuch  as  it  relieves  the  stagnation  of 
ingesta. 

[For  the  relief  of  gastroptosis  the  operation  of  gastroplication  has 
been  occasionally  practised.  Besides  this,  Stengel  and  Beyea  have 
shortened  the  gastrohepatic  omentum  by  a  series  of  ligatures.  Recently 
the  latter  has  advocated  ^  shortening  the  gastrohepatic  and  gastrosplenic 
ligaments.  Still  others  have  attempted  to  fix  the  stomach  in  a  more 
elevated  position  by  means  of  a  series  of  stitches  attaching  the  lesser 
curvature  of  the  stomach  to  the  abdominal  wall.  Slenk  ^  reports  a  case 
in  which  he  sewed  the  lesser  omentum  to  the  pancreas.  Last  of  all, 
Coffev  ^  describes  2  cases  in  which  he  sewed  the  greater  omentum  to  the 
anterior  abdominal  wall  by  means  of  a  series  of  interrupted  sutures,  so 
placed  that  the  omentum  acted  as  a  hammock  in  which  the  stomach  was 
suspended.  In  his  first  case  he  used  three  sutures,  in  the  second  eight, 
and  he  now  recommends  a  larger  number,  making  a  line  of  support 
across  the  omentum  eight  or  ten  inches  in  width.  The  results  which 
have  followed  in  the  reported  cases  appear  to  be  flattering,  and  further 
observations  will  be  awaited  with  interest. — Ed.] 

1  Medical  Socieiy^  State  of  Pennsylvania,  September  16,  18,  1902. 

2  CentralU.J.  Chir.,  September  20,  1902.         ^  phila.  Med.  Jour.,  October  11,  1902. 
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Compare,  besides,   the    well-known    text-books,  handbooks,  and  monographs  on 
diseases  of  the  stomach. 

Introductory  Remarks. — Dislocation  of  the  abdominal  organs 
has  been  known  to  pathologic  anatomists  for  a  long  time.  More  than 
forty  years  ago  Virchow  called  attention  to  this  occurrence,  and  numer- 
ous investigators  after  him  have  shown  that  in  many  adults  the  abdom- 
inal viscera  are  dislocated,  particularly  the  intestines.  Clinicians,  on  the 
other  hand,  have  not  paid  much  attention  to  the  changes  in  the  shape 
and  position  of  the  abdominal  organs,  particularly  of  the  stomach,  until 
quite  recently.  A  few  isolated  reports,  it  is  true,  may  be  found  scattered 
through  the  literature. 

Kussmaul  was  the  first  to  call  attention  to  a  variety  of  changes  in 
the  form  and  position  of  the  organ  and  to  point  out  the  connection 
existing  between  these  abnormalities  and  certain  clinical  symptoms. 
This  author  was  ^  pioneer  in  this  field,  as  in  so  many  other  fields  of 
medical  research. 
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General  interest  in  these  postural  anomalies  was  aroused  by  Glenard's 
researches  on  enteroptosis.  Glenard  was  the  first  to  call  attention  to 
the  frecjuent  occurrence  of  anomalies  in  the  position  of  the  abdominal 
viscem  and  to  point  out  the  clinical  significance  of  this  finding.  He 
also  pointed  out  the  intimate  connection  that  exists  between  enteroptosis 
and  nervous  dyspepsia.  AVhen  his  report  appeared,  the  anatomic  basis 
of  a  large  number  of  nervous  gastro-intestinal  troubles  seemed  at  last  to 
have  been  discovered.  Glenard  believed  that  relaxation  of  the  hepato- 
colic  ligaments  always  was  the  starting-point  of  enteroptosis  ;  this  relaxa- 
tion, he  thought,  led  to  ptosis  and  even  bending  of  the  transverse  colon. 
Secondarily,  he  argued,  other  ligaments  would  become  relaxed  and  in 
this  way  the  stomach,  the  liver,  the  kidneys,  etc.,  would  become  dis- 
located. 

It  may  be  well  in  this  place  to  mention  that  Glenard's  discoveries, 
however  noticeable  the  facts  described  may  have  appeared,  soon  aroused 
a  large  amount  of  opposition.  His  interpretation  of  the  genesis  of 
enteroptosis  was  vigorously  combated.  In  Germany  Ewald,  in  particular, 
carefully  investigated  enteroptosis  and  the  causes  that  led  to  it  and 
placed  himself  strictly  in  opposition  to  Glenard's  views. 

It  would  lead  us  too  far  w^ere  we  to  enter  into  the  details  of  all  the 
reports  that  have  been  pubhshed  on  this  subject.  I  will  limit  myself 
to  mentioning  some  of  the  work  of  Meinert.  This  author,  by  a  large 
number  of  exhaustive  investigations,  demonstrated  that  enteroptosis  is  by 
no  means  rare  and  that  it  occurs  with  particular  frequency  in  women ; 
he  also  showed  that  this  condition  is  frequently  met  with  in  chlorosis. 
Meinert  even  went  so  far  as  to  claim  that  gastroptosis  was  one  of  the 
most  prolific  causes  of  chlorosis  ;  the  majority  of  authors — and  I  include 
myself — do  not  agree  with  this  view. 

Nearly  all  modern  writers  seem  to  believe  that  postural  anomalies 
of  the  stomach  can  be  made  responsible  for  many  so-called  nervous 
stomach-symptoms.  We  will  refer  to  this  matter  later  on.  In  this 
place  we  must  first  describe  the  diiFerent  possible  anomalies  of  position 
that  are  seen  and  their  significance  in  practice.  It  should,  above  all,  be 
remembered  that  the  stomach  alone  is  rarely  dislocated,  but  that  other 
abdominal  viscera  are  usually  displaced  at  the  same  time ;  the  same 
applies  to  changes  in  form.  The  vers^  nature  of  the  diseases  we  are 
discussing  includes  a  general  involvement  of  the  whole  abdominal  con- 
tents ;  not  of  the  stomach  alone,  but  also  of  all  the  organs  that  are  in 
close  proximity  to  it. 

Htiology. — Even  under  physiologic  conditions  any  distention  and 
overfilling  of  the  stomach  will  cause  a  change  in  its  shape  and  in  its- 
size  ;  consequently  the  stomach,  when  it  is  enlarged,  must  occupy  more 
room,  and  at  the  same  time  will  force  other  abdominal  organs  to  accom- 
modate themselves  to  this  change  in  its  form  and  position. 

Analogous  conditions  are  seen  whenever  the  colon  is  either  over- 
filled or  overdistended.  We  also  see  a  marked  dislocation  of  the  dif- 
ferent abdominal  viscera  at  the  time  of  pregnancy  and  after  delivery. 
During  pregnancy  not  only  the  abdominal  organs,  but  also  the  thoracic 
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organs,  become  compressed  to  a  certain  extent  and  must  change  their 
position.  This  is  naturally  due  to  the  fact  that  the  enlarged  uterus 
occupies  a  large  portion  of  the  intra-abdominal  space  that  is  ordinarily 
given  to  the  diiferent  abdominal  viscera.  After  delivery  the  opposite 
eifect  is,  of  course,  seen. 

Dislocation  of  abdominal  organs  is  naturally  chiefly  seen  in  patho- 
logic processes  within  the  abdominal  cavity ;  less  frequently  in  similar 
processes  in  the  thoracic  cavity.  A  large  pleuritic  exudate  on  the  left 
side,  for  instance,  will  push  the  heart  to  the  right,  and  at  the  same  time 
force  the  diaphragm  downward  on  the  left  side  ;  the  natural  consequence 
of  this  leads  to  a  moderate  degree  of  dislocation  of  those  organs  that  are 
in  immediate  contact  with  the  diaphragm,  chiefly  the  stomach,  the  trans- 
verse colon,  and  others.  The  same  occurs  after  the  exudate  is  absorbed, 
particularly  if  the  kmg  is  unable  completely  tc  fill  out  the  space  that  is 
now  placed  at  its  disposal.  In  this  instance  neighboring  organs  must 
be  utilized  to  fill  out  this  space.  The  affected  side  of  the  thorax  will 
collapse,  the  diaphragm  will  move  upward,  and  the  neighboring  organs 
in  the  abdomen  will  follow  in  the  same  direction. 

Morbid  processes  that  occur  in  the  abdominal  cavity  and  that  lead 
to  enlargement  of  different  organs,  so  that  some  of  the  intra-abdominal 
space  is  occupied  in  an  abnormal  manner,  lead  to  dislocations  and 
changes  in  the  form  of  other  organs,  particularly  the  stomach.  Another 
factor,  which  we  will  refer  to  later  on,  causes  dislocation  of  abdominal 
organs,  namely,  the  irrational  clothing  that  women  adopt  nowadays,  and 
that,  as  we  know,  compresses  the  lower  half  of  the  thorax. 

Even  abnormal  distention  of  the  stomach  itself,  which  persists  for  a 
long  time,  may  cause  a  dislocation  of  the  organ.  We  frequently  find 
that  the  stomach  in  advanced  stages  of  ectasy  is  dislocated  downward 
and  at  the  same  time  changed  in  form.  The  change  in  form  varies 
according  to  the  primary  cause  of  the  ectasy.  In  stenosis  of  the 
pylorus,  for  instance,  the  pyloric  portion  of  the  organ  is  usually  h}^Der- 
trophied  and  contracted,  chiefly  because  this  part  of  the  stomach  has  to 
perform  the  greatest  portion  of  compensator}^  muscle  work.  In  atonic 
ectasy,  on  the  other  hand,  these  portions  of  the  stomach  are  in  an  exactly 
contrary  condition — namely,  abnormally  distended  and  enlarged  (bal- 
looned). 

Another  prolific  cause  of  dislocation  and  change  in  the  form  of  the 
organ  is  found  in  certain  inflammatory .  processes  and  adhesions  with 
neighboring  organs  that  form  as  a  result  of  these  inflammations.  AVe 
see  such  conditions,  for  instance,  in  carcinoma  and  after  peritonitis. 

AYe  learn  from  all  this  that  anomalies  in  the  position  and  the  shape 
of  the  stomach  may  originate  from  a  great  variety  of  causes. 

The  Different  Anomalies  in  the  Position  and  the  Si^e  of 
the  Organ  and  their  Syniptoms. — The  anomalies  in  the  form  and 
the  size  of  the  organ  are  less  important  from  a  practical  point  of  view 
than  the  anomalies  in  its  position. 

Anomalies  of  form  are  frequently  congenital,  but  I  will  not  enter 
into  a  discussion  of  these  lesions  in  this  place.     They  have  been  called 
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aiitnim  cardiaouni  and  forestomach,  and  both,  properly  speaking,  are 
anomalies  of  the  esophagus.  Forestomaeh,  so  called,  is  really  a  dilata- 
tion of  the  lower  end  of  the  esophagus  situated  immediately  a])ove  the 
diaphragm.  Antrum  cardiacuin,  on  the  other  hand,  is  a  sacculated 
diverticulum  of  that  portion  of  the  esophagus  that  is  situated  below 
the  diaphragm.  It  appears  that  both  anomalies  are  quite  frequently 
encountered.  In  many  cases  they  produce  no  symptoms ;  in  others 
again  coarse  particles  of  food  may  become  lodged  in  the  forestomach  or 
the  antrum  cardiacum  and  cause  very  serious  symptoms. 

Another  congenital  anomaly  of  the  stomach,  which  has  so  far  Ijeen 
observed  in  only  a  few  cases,  is  congenital  narrowing  of  the  pylorus. 
As  a  rule,  this  stenosis  is 
due  to  muscular  hypertro- 
phy of  the  circular  muscu- 
laris  of  the  pylorus.  Nar- 
rowing of  this  character 
may  interfere  seriously  with 
the  ingestion  of  food  or  may 
render  it  altogether  impos- 
sible, so  that  infants  af- 
flicted in  this  way  usually 
succumb  within  a  few  days 
after  birth.  In  other  cases, 
again,  this  stenosis  leads  to 
more  or  less  severe  degrees 
of  dilatation  of  the  stomach. 
Many  changes  in  the  form 
of  the  organ  result  from 
changes  in  its  position.  We 
will  refer  to  this  later  on, 
when  discussing  the  changes 
in  the  position  of  the  stom- 
ach. 

In  this  place  we  will  dis- 
cuss only  a  rare  anomaly  of 
form  which  is  clinically  of  great  significance,  namely,  so-called  hour-glass 
contraction  of  the  stomach.  This  condition  may  be  either  congenital  or 
acquired  ;  more  frequently  it  is  acquired.  The  stomach  in  this  form 
assumes  a  peculiar  sacculated  outline,  and  is  divided  into  two  parts — a 
cardiac  and  a  pyloric  sac.  In  some  instances  the  cardiac  sac  is  larger ; 
in  others,  the  pyloric  one  (compare  Fig.  16,  which  represents  a  case  of 
hour-glass  contraction  of  the  stomach  reported  by  Schmid-Monnard). 

The  acquired  form  of  hour-glass  contraction  of  the  stomach  is  usually 
caused  by  strands  of  cicatricial  tissue  that  follow  an  ulcer.  Less  fre- 
quent causes  are  peritonitic  adhesions,  corrosive  gastritis,  and  carcinoma. 
I  have  observed  a  case  of  the  latter  character  myself,  and  have  described 
and  illustrated  it  in  the  section  on  carcinoma.  Some  authors  claim  that 
this  condition  may  originate  from  tight  lacing. 


Fig. 


16.— Hour-glass  contraction  of  the  stomach,  accord- 
ing to  Schmid-Monnard. 


444  CHANGES  IN  POSITION  AND  FOBM  OF  STOMACH. 

Slight  forms  of  this  condition  produce  no  symptoms,  or  at  best 
symptoms  that  are  not  characteristic.  In  advanced  cases  the  stomach 
may  be  very  much  dilated,  and  under  these  circumstances  the  division 
of  the  organ  into  two,  usually  unequal,  parts,  separated  by  a  shallow  or 
a  deep  division,  can  be  recognized.  It  is  easier  to  palpate  the  organ  and 
to  recognize  the  peculiar  division  by  inflating  the  stomach  either  with 
carbonic  acid  gas  or  with  air.  Sometimes  it  occurs  that  only  one-half 
of  the  stomach  is  distended  by  this  method.  This  occurred,  for  in- 
stance, in  a  case  reported  by  Bouveret  ;  here  the  cardiac  portion  alone 
was  inflated,  whereas  the  pyloric  portion  was  not  distended ;  the  latter 
was,  nevertheless,  found  to  be  very  much  dilated,  and  imder  favorable 
conditions  succussion  sounds  could  be  elicited  over  it. 

The  most  disagreeable  feature  of  hour-glass  contraction  of  the 
stomach  is  the  fact  that  the  greater  curvature  is  pulled  upward  so  that 
the  food,  so  to  speak,  has  to  climb  a  hill.  This,  of  course,  renders  the 
elaboration  and  propulsion  of  the  ingesta  more  difficult ;  the  muscularis 
of  the  stomach  is  overtaxed  by  the  excessive  labor  of  raising  the  food 
over  the  inclined  portion  of  the  stomach-wall,  and  ultimately  becomes 
paretic,  so  that  those  portions  of  the  stomach  that  have  been  most 
seriously  overtaxed  become  ectatic. 

The  size  of  the  opening  communicating  between  the  two  divisions 
of  the  stomach  varies  greatly.  In  some  instances  it  was  found  to  be 
merely  a  narrow  canal. 

The  symptoms,  of  course,  vary  according  to  the  form  of  the  stomach, 
the  lumen  of  the  openmg  between  the  two  divisions,  the  degree  of  ectasy, 
and  other  conditions.  There  are,  however,  a  number  of  symptoms  that 
are  important  for  the  diagnosis  of  hour-glass  contraction  of  the  stomach. 
It  may  be  considered  characteristic,  to  a  certain  degree,  if  we  succeed  in 
eliciting  distinct  splashing  over  the  stomach,  when  the  organ  is  appar- 
ently empty  and  when  no  stomach-contents  can  be  procured  by  aspira- 
tion. This,  for  instance,  occurs  in  cases  in  which  the  pyloric  division 
of  the  stomach  contains  the  material  that  gives  the  splashing,  whereas 
the  stomach-tube,  of  course,  enters  the  cardiac  division. 

Another  conspicuous  symptom  that  some  authors  claim  to  have  ob- 
served is  noticed  during  lavage  of  the  stomach.  It  may  occur  that 
nothing  but  clear  water  runs  out  for  a  time,  then  suddenly  particles  of 
food  appear  in  the  wash-water.  I  am  hardly  inclined,  however,  to 
attach  too  much  importance  to  this  latter  symptom,  because  it  may  also 
occur  in  cases  of  advanced  ectasy  in  which  there  is  no  hour-glass  con- 
traction of  the  stomach.  Another  peculiar  symptom  is  occasionally 
observed  in  hour-glass  contraction  of  the  stomach,  namely,  that  more 
water  may  run  out  during  lavage  than  was  allowed  to  flow  in. 

[In  occasional  cases  the  use  of  the  stomach-tube  may  enable  us 
strongly  to  suspect  an  hour-glass  contraction.  If,  after  having  emptied 
the  first  portion  of  the  stomach,  the  abdomen  is  carefully  manip- 
ulated, it  is  sometimes  possible  to  force  backward  from  the  second  por- 
tion into  the  first  portion  of  the  stomach  gastric  juice  which  is  different 
in  quality  from  that  which  was  previously  obtained.     I  have  sometimes 
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succeeded,  by  careful  uiauipulation,  in  passing  the  stomach-tube  through 
the  narrow  opening-  of  the  constricted  portion  into  the  second  part  of 
the  stomach,  and  obtaining  therefrom  gastric  juice  of  such  different 
character  that  a  division  of  the  stomach  into  two  parts  was  demon- 
strated.— Ed.] 

All  these  criteria,  however,  may  fail  to  lead  to  a  diagnosis,  and  many 
of  these  symptoms,  of  course,  may  be  altogether  absent. 

It  is  quite  natural  that  advanced  degrees  of  this  condition  lead  to 
serious  disturbances  of  nutrition,  and  may  finally  cause  the  death  of  the 
patient.  In  a  few  cases  a  peculiar  rotation  of  the  stomach  around  its 
own  axis  has  been  observed. 

The  only  way  in  which  to  cure  this  condition  is  by  an  operation. 
The  exact  method  of  surgical  procedure  will,  of  course,  vary  according 
to  tlie  peculiar  conditions  present  in  each  individual  case ;  in  some  in- 
stances resection,  in  others  ligation,  of  the  communicating  portion  and 
gastrorrhaphy  or  gastro-enterostomy  are  necessar}^  In  many  cases  the 
gastro-anastoraosis  described  by  "NYolfler  is  the  most  suitable  method.  I 
refer  to  the  text-books  on  surgeiy  for  the  details  of  all  these  questions. 

There  are  two  forms  of  anomalies  in  the  size  of  the  stomach.  The 
organ  may  be  either  too  large  or  too  small ;  in  the  former  instance  we 
speak  of  megalogastria ;  in  the  latter,  of  microgastria.  Neither  condi- 
tion causes  any  symptoms  per  se,  pro\'ided  the  stomach  is  otherwise  in- 
tact. In  megalogastria,  it  is  true,  the  stomach  on  inflation  will  be  found 
to  be  large,  but  its  motor  functions  will  be  perfectly  normal ;  this  dif- 
ferentiates it  from  an  ectatic  stomach,  for  in  the  latter  we  have  per- 
manent abnormal  distention  and  a  reduction  in  the  motor  powers  of  the 
organ. 

Microgastria  is  occasionally  seen  in  subjects  who  have  been  in  the 
habit  of  taking  very  little  food  for  a  long  time.  Both  conditions, 
megalogastria  as  well  as  microgastria,  are,  as  a  rule,  discovered  acci- 
dentally. 

Anomalies  in  the  position  of  the  stomach  are  much  more  important 
and  much  more  frequent  than  any  of  the  changes  we  have  described  so 
far.  The  stomach  may  be  dislocated  in  different  directions — upward, 
laterally,  or  downward. 

It  is  usually  the  fundus  of  the  stomach  that  is  dislocated  upward. 
This  accident  occasionally  occurs  after  the  absorption  of  a  pleuritic 
exudate  of  the  left  side,  after  contraction  of  the  lung,  in  fact,  after  anv 
process  that  is  accompanied  by  a  dislocation  of  the  left  half  of  the 
diaphragm  upward  into  the  thorax.  It  is  also  seen  in  processes  that 
lead  to  great  distention  of  the  abdominal  space  and  in  this  way  force 
the  diaphragm  upward.  Such  conditions  are,  for  instance,  meteorism, 
pregnancy,  ascites,  and  tumors  of  the  abdomen.  [Among  the  rare  con-' 
ditions  that  may  lead  to  dislocation  of  the  stomach  upward  is  dia- 
phragmatic hernia.  "When  present,  it  may  give  rise  to  considerable 
embarrassment  in  diagnosis,  as  the  colon  dra^^Tl  upward  into  the  region 
usually  occupied  by  the  stomach  may  deceive  the  clinician  unless,  at  the 
same  time,  he  makes  a  very  careful  examination  of  the  thorax. — Ed.] 
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The  stomach  in  all  these  conditions  may  be  smaller  throughout  or 
only  in  its  pyloric  portion.  The  fundus,  at  the  same  time,  may  even 
be  dilated.  According  to  Fleiner,  it  may  happen  that  the  fundus  is 
pushed  upward  and  to  the  left  so  forcibly  that  the  cardiac  end  of  the 
esophagus  becomes  bent  when  it  passes  through  the  diaphragm.  In 
this  way  it  may  occur  that  the  lumen  of  the  cardiac  end  of  the  stomach 
becomes  completely  occluded,  chiefly  from  below.  When  this  occurs, 
the  act  of  swallowing  will,  of  course,  not  be  impeded,  but,  on  the  other 
hand,  it  will  be  almost  impossible  for  the  patient  to  belch  or  to  vomit, 
particularly  when  he  is  lying  down  (Fleiner).  Lacing  or  wearing  a 
belt  around  the  waist  may  occasionally  force  the  stomach  upward. 

Dislocation  of  the  stomach  laterally  is  rare.  Slight  degrees  of  lateral 
dislocation  may  be  caused  by  large  tumors  of  the  spleen,  by  the  left 
colic  flexure  if  it  is  situated  high  up  or  is  very  much  distended,  or,  on 
the  other  hand,  by  the  pressure  that  the  liver  may  exercise  on  the 
stomach  in  case  it  is  enlarged  and  dislocated  downward.  The  latter 
accident  is,  however,  usually  accompanied  by  a  dislocation  downward  of 
the  stomach. 

The  most  important  form  of  dislocation  from  a  practical  point  of 
view,  and  the  most  frequent  one,  is  dislocation  of  the  stomach  downward 
— ^gastroptosis.  The  stomach  may  either  sink  downward  in  its  totality 
or  be  placed  more  vertically,  or  even  assume  a  looped  form.  Ivussmaul 
was  the  first  to  call  attention  to  these  different  possible  forms  of  disloca- 
tion of  the  stomach. 

Every  human  being  is  born  with  a  vertical  stomach.  During  the 
first  weeks  of  extra-uterine  life  the  stomach  then  assumes  the  position 
that  Luschka  designates  as  normal  (Meinert).  This  change  in  position 
is  brought  about  by  the  weight  of  the  food  that  is  introduced  into  the 
stomach  and  by  the  action  of  the  diaphragm.  Meinert,  to  whom  we 
are  indebted  for  the  most  exhaustive  investigations  into  this  question, 
never  succeeded  in  finding  the  stomach  in  an  abnormal  position  in 
infants  after  they  had  been  taking  food  for  some  little  time.  He  ex- 
presses the  belief  that  the  stomach  rarely  remains  in  the  position  that 
would  correspond  to  the  one  it  occupies  during  fetal  development.  This 
view  is  in  opposition  to  the  one  enunciated  by  Kussmaul,  for  the  latter 
author  explains  the  occasional  occurrence  of  vertical  stomach  in  adults 
on  the  basis  of  arrested  development. 

Meinert's  investigations  revealed  the  fact  that  this  anomaly  in  the 
position  of  the  stomach  is  more  frequently  found  as  children  grow 
older,  and  is  particularly  frequent  in  girls.  He  examined  some  50 
girls  of  about  twelve  years,  and  found  that  nearly  every  alternate  girl 
showed  dislocation  of  the  stomach.  In  the  adult  female  patients  of 
his  gynecologic  private  clinic  he  found  anomalies  in  the  position  of 
the  stomach  in  more  than  80  per  cent.,  whereas  he  estimates  that  this 
anomaly  is  found  in  only  5  per  cent,  of  the  male  population. 

Gastroptosis  is  found  in  adults  of  both  sexes,  chiefly  in  paralytic 
thorax,  in  chicken-breast,  in  funnel-breast,  in  cases  where  the  diaphragm 
or  the  liver  is  dislocated  downward,  and  in  cases  where  the  liver  is 
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enlarged.  In  women  another  factor  seems  to  play  an  important,  prob- 
ably the  most  important,  role — namely,  the  clothing.  Lacing  and 
wearing  skirts  that  compress  the  waist  lead  to  compression  of  the  lower 
part  of  the  thorax,  and  in  this  way  cause  dislocation  of  the  abdominal 
viscera,  particularly  dislocation  downward  of  the  stomach. 

[While  there  can  be  no  doubt  of  the  importance  of  the  wearing  ap- 
parel when  improperly  supported  as  an  active  factor  in  the  development 
of  gastroptosis,  there  is  much  evidence  in  support  of  the  views  of  Glen- 
ard  that  there  is  a  constitutional  defect  in  certain  individuals  as  to  the 
strength  and  supporting  power  of  the  mesenteric  tissues.  The  contribu- 
tions of  Stiller  as  regards  the  frequency  of  gastroptosis  when  there  is 
found  present  the  floating  tenth  rib  are  also  confirmatory  of  this  view. 
Strauss  ^  divides  gastroptosis  etiologically  into  two  classes :  The  first 
class  depends  upon  anomalies  of  body  formation,  and  the  second  depends 
upon  local  mechanical  causes.  The  majority  of  cases  belong  to  the  first 
group,  and  in  such  individuals  he  believes  there  is  a  characteristic  abnor- 
mal formation  of  the  thorax  and  pelvis  ;  in  other  words,  a  natural  pre- 
disposing condition.  The  fact  is  that  in  many  of  these  cases  there  is  a 
congenital  delicacy  or  fragility  of  tissue,  which,  under  strain  and  in  the 
absence  of  support,  yields,  and  the  viscera  easily  become  displaced. — Ed.] 

Dislocation  of  the  stomach  and  of  other  abdominal  viscera  is,  there- 
fore, usually  acquired,  and  is  due  chiefly  to  the  change  in  the  normal 
arrangement  of  space  in  the  lower  half  of  the  thorax  and  the  upper 
portion  of  the  abdominal  cavity.  The  stomach  and  the  other  abdominal 
viscera  must  adapt  themselves  to  these  changes  and  to  this  decrease  in 
the  normal  amount  of  space  placed  at  their  disposal,  and  are  consequently 
forced  to  move  in  the  direction  of  least  resistance  and  to  take  up  a  posi- 
tion wherever  they  find  room. 

Dislocation  of  the  stomach  downward  is  seen  in  two  main  forms — 
i.  e.,  the  whole  organ  may  be  dislocated  downward  or  the  stomach  may 
occupy  a  vertical  position.  The  former  state  is  called  gastroptosis 
proper. 

Strictly  speaking,  we  rarely  see  dislocation  of  the  whole  stomach 
downward,  for  the  organ  is  fixed  at  its  cardiac  end.  The  fixed  point  is 
situated  in  the  region  of  the  twelfth  thoracic  vertebra,  and  this  portion 
of  the  organ  usually  remains  in  contact  with  the  diaphragm,  even  though 
the  rest  of  the  stomach  becomes  dislocated.  Of  course,  if  the  stomach  is 
heavy  and  dislocated  downward,  this  portion  of  the  organ  may  also  be 
forcibly  pulled  from  its  normal  position.  All  other  portions  of  the 
stomach,  however,  are  freely  movable  and  can  readily  change  their 
position.  In  this  sense  Meinert  is  correct  when  he  denies  the  possibility 
of  a  dislocation  of  the  stomach  in  toto. 

The  type  of  dislocation  of  the  stomach  will  be  determined  bv  the 
position  of  the  pylorus  and  of  the  lesser  curvature.  In  some  instances 
there  will  be  simple  sinking  of  the  stomach ;  in  other  cases  the  organ 
will  occupy  a  vertical  position ;  in  still  others  it  will  assume  a  looped 
shape,  etc. 

1  Boas' s  Arch.,  vol.  ri.,  No.  1. 
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In  determining  the  abnormal  position  of  the  stomach  clinically,  the 
location  of  its  lower  boundary  is  not  so  important  as  the  location  of 
the  pylorus  and  the  lesser  curvature ;  only  where  the  latter  portions  of 
the  stomach  are  dislocated  downward  can  we  speak  of  dislocation  down- 
ward of  the  stomach — of  gastroptosis. 

The  determination  of  the  position  of  the  lower  boundary  of  the 
stomach  alone  is  without  value  for  the  diagnosis,  for  the  fact  that  this 
portion  of  the  organ  is  lower  doT^ii  than  normal  does  not  prove  that  we 
are  dealing  with  a  case  of  gastroptosis.  In  any  stomach  that  is  abnor- 
mally large  but  still  remains  in  its  normal  position,  dislocation  down- 
ward can  be  simulated. 

Normally,  the  pylorus  is  hidden  under  the  right  costal  arch  and  is 
situated  approximately  on  the  same  horizontal  level  as  the  xiphoid 
process.  From  this  point  the  upper  boundary  of  the  stomach  merges 
dnectly  into  the  lesser  curvature.  For  this  reason  the  latter  can  never 
be  determined  when  the  stomach  is  altogether  normal ;  for  even  if  a 
normal  stomach  be  inflated,  the  whole  epigastric  region  will  be  uniformly 
distended  and  the  area  of  distention  will  be  bounded  below  by  the 
greater  curvature  of  the  stomach. 

In  gastroptosis  this  is  different ;  here  the  upper  portion  of  the  epi- 
gastrium is  not  distended,  because  the  stomach  is  not  there.  If  the 
organ  is  inflated,  a  depression  will  be  seen  in  the  epigastric  region,  below 
which  there  will  be  a  bulging  portion.  If  this  protrusion  is  carefully 
examined,  it  will  be  foimd  that  its  form  corresponds  to  that  of  the 
stomach,  so  that  the  dislocation  of  the  organ  can  usually  be  diagnosed 
by  this  simple  means. 

In  advanced  cases  of  gastroptosis  the  upper  boundary  of  the  stomach 
may  be  foimd  in  the  region  of  the  umbilicus.  The  lesser  curvature, 
which  usually  appears  as  a  line  curved  concavely  upward,  may  either 
appear  as  a  concave  line  running  diagonally  from  left  to  right  and  down- 
ward, or  as  a  vertical  line,  or  again  as  a  loop.  The  position  of  the 
greater  curvature  will,  of  course,  vaiy  according  to  the  position  of  the 
pylorus  and  of  the  lesser  curvature.  Whether  or  not  the  stomach 
assumes  a  vertical  position,  a  subvertical  position,  or  any  other  position, 
the  fact  that  the  upper  epigastric  region  contaius  no  portion  of  the  organ 
is  considered  pathognomonic  for  gastroptosis.  The  lower  boundary  of 
the  organ  must,  of  course,  always  be  found  lower  than  normal,  even 
though  the  stomach  itself  be  not  enlarged. 

As  a  rule,  however,  gastroptosis  is  complicated  by  a  more  or  less 
advanced  degree  of  dilatation  of  the  stomach.  To  judge  from  my 
own  personal  experience,  ectasy  of  the  stomach  plays  an  important  etio- 
logic  role  in  the  causation  of  gastroptosis.  We  frequently,  though  not 
always,  find  ectatic  stomachs  dislocated  downward.  In  certain  cases, 
of  course,  in  which  gastroptosis  and  ectasy  are  found  together,  it  may 
be  a  xerj  difficult  matter  to  decide  which  of  the  two  conditions  is  pri- 
mary and  which  secondary.  If,  on  the  one  hand,  abnormal  overloading 
of  a  stomach  that  is  ectatic  may  cause  the  organ  to  sink  down  in  the 
abdomen,  gastroptosis  per  se — and  this  probably  occurs  quite  frequently 


Plath  I, 


Gastroptosis  (Moderate  Vertical  Dislocation)  ix  a  G-irl  of  T-^-enty-eight 

Years?. 


Plath  2. 


Gastroptosis   with   Ectasy   following    Ulcer-scar   causing   Stexosis,   ix 
Max  of  Fifty-six  Years. 
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— nuiv,  on  the  other  hand,  render  the  exit  of  intresta  from  the  stomach 
into  the  intestine  more  ditiic^ult  and  thns  grachially  lead  to  a  distention  of 
the  organ  and  to  ectasy.  Tliere  are  many  cases,  however,  of  gastroptosis 
in  which  there  is  no  ectasy.  If  the  ]iosition  of  the  stomach  is  carefnlly 
investigated  in  young  persons,  particularly  in  women,  it  is  surprising  to 
find  gastroptosis  in  a  great  many  instances  where  no  stomach  syrn])toms 
whatever  were  complained  of,  and  in  which  a  careful  examination  of 
the  secretory  and  motor  powers  of  the  organ  revealed  normal  conditions. 

The  position  and  the  form  of  the  stomach,  when  it  is  dislocated 
downward,  may  vary  greatly  in  individual  cases.  Very  much  will 
naturally  depend  on  the  distribution  of  space  within  the  abdominal 
cavity.  The  stomach  will  always  be  dislocated  in  the  direction  of  least 
resistance.  Compression  of  the  lower  half  of  the  thoracic  aperture — for 
instance,  by  lacing  or  wearing  corsets — will  naturally  lead  to  dislocation 
of  all  the  organs  that  are  exposed  to  this  increased  pressure  downward. 
The  epigastric  portion  of  the  stomach,  the  pylorus,  and  the  lesser  curva- 
tiu-e,  above  all,  will  be  forced  downward  unless,  of  course,  the  tone  of 
the  abdominal  muscles  is  sufficiently  great  to  counteract  the  pressure 
from  above.  It  appears,  however,  that  the  latter  is  never  sufficiently 
powerful  to  do  this. 

Dislocation  of  the  stomach  and  of  other  abdominal  organs  in  different 
directions  is  seen  in  advanced  cases  of  kyphosis  and  kyphoscoliosis. 
Large  tumors  of  the  liver,  leukemic  enlargements  of  the  spleen,  may 
cause  lateral  dislocation  of  the  stomach  and  at  the  same  time  dislocation 
of  the  organ  downward.  The  position  of  the  stomach  will  vary  accord- 
ing to  the  direction  of  the  greatest  pressure. 

The  most  important  cause,  however,  of  dislocation  downward  is,  as  we 
have  said,  lacing,  and,  in  general,  the  present  customary  dress  of  women. 
Wearing  skirts  that  are  attached  around  the  waist  is  almost  as  bad  as 
wearing  corsets.  Great  relaxation  of  the  abdominal  walls ;  a  sudden 
-decrease  in  the  contents  of  the  abdominal  cavity — may  all  lead  to  gas- 
troptosis. Relaxation  of  the  abdominal  muscles,  it  is  true,  may,  to  a 
certain  extent,  be  compensated  by  the  greater  distention  of  the  intestines 
that  usually  follows ;  complete  compensation  is,  however,  rarely  seen. 
For  this  reason,  for  instance,  we  frequently  see  gastroptosis  develop  in 
women  who  cannot  take  sufficient  care  of  themselves  during  the  puer- 
perium  ;  or  if  gastroptosis  was  present  in  women  of  this  kind,  we  fre- 
quently see  it  increase  after  childbirth.  The  same  is  seen  after  tap- 
ping ascites,  particularly  if  the  patients  sit  up  immediately  afterward, 
undertake  some  violent  exertion,  or  fail  to  take  sufficient  care  of  them- 
selves in  other  ways. 

The  most  frequent  form  of  dislocation  downward  is  the  so-called 
subvertical  position ;  next  in  order  of  frequency  is  the  v^ertical  position. 
Pronounced  loop  or  crescent  forms  are  less  frequently  seen.  Vertical 
position  is  produced  by  dislocation  downward  of  the  freely  movable 
pyloric  portion  of  the  stomach.  Vertical  and  subvertical  dislocations 
are  the  rule  in  cases  of  corset-thorax  in  women.  Here  the  liver  is  con- 
tracted and  forced  downward  so  that  the  pylorus  is  also  forced  down- 
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ward  and  inward.  It  is  this  peculiar  vertical  position  of  the  stomach 
that  can  easily  lead  to  dilatation  of  the  stomach.  Kussmaul  first  called 
attention  to  this,  and  showed  that  this  form  of  dislocation  occurs  so 
readily  because  a  variety  of  other  factors  are  active  at  the  same  time 
that  lead  to  atony  of  the  muscularis  of  the  stomach  :  for  instance, 
general  weakness,  frequent  overloading  of  the  stomach,  insufficient  bodily 
exercise,  etc.  If  the  abdominal  walls  are  relaxed  at  the  same  time,  the 
occurrence  of  ectasy  is  also  favored. 

A  glance  at  Fig.  17,  which  is  taken  from  the  well-known  work  of 
Kussmaul  on  Peristaltic  Unrest  of  the  Stomach,  will  show  that  the  expul- 
sion of  ingesta  must  be  rendered  more  difficult  whenever  the  stomach 
occupies  a  vertical  position.  Not  only  is  the  stomach  situated  in  an 
abnormal  place ;  not  only  does  it  occupy  the  whole  left  side  of  the 
abdomen,  but  it  is  also  considerably  changed  in  outline.  The  fundus 
is  smaller  than  normal,  and  the  pyloric  region  occuj)ies  a  position  low 
down  in  the  abdomen,  so  that  it  is  readily  distended  by  the  stomach- 
contents.  At  the  same  time  the  lesser  curvature  is  indented  near  the 
pyloric  portion  of  the  stomach.  In  severe  cases  this  indentation  may 
constitute  an  acute  angle.  Notwithstanding  these  abnormal  conditions, 
which  are  all  unfavorable  to  the  propulsion  of  ingesta,  the  food  does 
not  necessarily  remain  in  the  stomach  for  an  abnormally  long  time,  par- 
ticularly in  mild  degrees  of  this  form  of  dislocation.  In  some  instances,, 
however,  atony  and  ectasy  develop. 

Cases  as  severe  as  the  one  pictured  in  Fig.  1 7  are  rare.  Mild  degrees 
of  vertical  or  subvertical  dislocation,  however,  are  quite  frequently  en- 
countered (compare  Plates  1  and  2).  These  illustrations,  as  well  as  the 
other  ones  on  Plates  3  to  6,  are  copied  from  nature  in  cases  in  which  the 
stomach  was  slightly  inflated  with  carbonic  acid  gas.  Plate  1  repre- 
sents simple  vertical  dislocation ;  Plate  2  the  same  form  of  dislocation, 
and  at  the  same  time  ectasy  caused  by  stenosis  from  ulcer  scars.  Plates 
3  and  4  represent  other  forms  of  gastroptosis.  In  the  latter  cases  there 
is  also  ectasy. 

In  Plates  5  and  6  other  gastric  anomalies  are  depicted — so-called 
loop,  crescent,  or  garland  forms.  Here  the  stomach  is  dislocated  down- 
ward and  at  the  same  times  assumes  the  shape  of  a  loop  or  of  a  crescent. 
.  Numerous  other  modifications  may  be  seen  in  addition  to  these  main 
types.  We  rarely  encounter  simple  dislocation  downward  of  the  whole 
stomach.  In  general,  as  Meinert  emphasized,  the  dislocation  is  irreg- 
ular— that  is,  different  parts  of  the  organ  are  dislocated  to  a  different 
degree.  This  explains  the  occurrence  of  so  many  different  forms.  The 
only  cases  in  which  we  can  speak  of  a  dislocation  of  the  whole  stomach 
downward  are  those  in  which  the  diaphragm  moves  downward,  and  with 
it  the  cardia,  the  fundus,  and  the  whole  stomach.  In  individual  cases,, 
of  course,  the  distribution  of  space  within  the  abdominal  cavity  wiU 
determine  the  position  the  stomach  occupies  when  it  becomes  dislocated. 

The  appearance  of  so  many  different  forms  of  abnormal  position  of 
the  stomach  makes  it  very  improbable  that  gastroptosis  is  due  to  some 
uniform  cause.     Gl6nard,  it  is  true,  attributes  all  these  cases  to  primary 
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weakness  of  the  ligamentous  apparatus  of  the  right  colic  flexure.  He 
claims  that  these  ligaments  become  relaxed,  and  that  later  the  transverse 
colon,  and  secondarily  the  stomach,  becomes  dislocated  downward. 

As  a  matter  t)f  fact,  however,  a  dislocation  downward  of  the  right 
colic  flexure  is  absent  in  the.  majority  of  cases,  so  that  this  seems  to 
contradict  Glenard's  view.  It  is  unnecessary  to  enter  into  a  complete 
refutation  of  his  hypothesis.  The  most  satisfactory  explanation  for  all 
the  anomalies  of  position  that  we  have  mentioned  above  is  to  assume 
that  they  are  caused  by  the  efforts  of  the  stomach  to  occupy  a  position 
that  corresponds  to  the  space  at  its  disposal  within  the  abdomen  at  any 
given  time.  The  great  variety  of  processes  that  may  occur  within  the 
abdominal  cavity  may  lead  to  an 
abnormal  distribution  of  this  space, 
and  consequently  to  dislocation  of 
the  stomach. 

I  need  not  say  \ery  much  in  re- 
gard to  the  methods  of  diagnosing 
this  condition.  It  is  clear  that 
anomalies  in  the  position  of  the 
stomach  are  more  frequently  over- 
looked than  recognized.  In  the 
majority  of  gastric  diseases  clini- 
cians content  themselves  with  anal- 
yzing the  secretory  powers  of  the 
stomach.  Only  a  comparatively 
small  number  attach  much  im- 
portance to  the  examination  of  the 
motor  powers,  and  a  still  smaller 
number  determine  the  position  of 
the  pylorus  and  of  the  lesser  curva- 
ture. All  that  is  done,  as  a  rule,  is 
to  determine  the  lower  boundary  of 
the  stomach — that  is,  the  position 
of  the  greater  curvature. 

It  is,  as  a  rule,  impossible  to  diagnose  gastroptosis  by  the  methods 
ordinarily  employed  at  the  bedside  for  determining  the  boundaries  of  the 
stomach — namely,  palpation  and  percussion.  Even  Leube's  method  of 
percussing  the  gastric  region  with  the  patient  in  the  erect  position  and 
after  introducing  water  into  the  stomach  with  or  without  the  sound  is 
sufficient  to  determine  only  the  lower  boimdarv  of  the  stomach,  but 
gives  us  no  information  in  regard  to  the  position  of  the  lesser  curvature. 
In  cases,  of  course,  in  which  the  stomach  is  very  much  dislocated  down- 
ward, the  position  of  the  lesser  curvature  may  occasionally  be  recognized 
in  this  way.  A  dislocation  of  the  stomach  do\vnward  can  be  diagnosed 
only  if  the  position  of  the  lesser  curvature  is  determined,  and  the  fact 
that  the  lower  boundary  of  duluess  is  nearer  the  symphysis  than  normal 
does  not  necessarily  prove  that  the  patient  is  afflicted  with  gastroptosis. 

In  practice  gastroptosis  and  ectasy  are  frequently  confounded.     ISIany 


Fig.  17.— .4,  stomach:  those  parts  of  the 
organ  that  were  not  exposed  when  the  body 
was  opened  are  designated  by  dotted  lines :  B, 
pylorus:  C',  gall-bladder;  i>,  cecum  ;  £,  trans- 
verse colon,  with  the  greater  omentum  rolled 
up  and  extending  downward  around  the  colon. 
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clinicians  commit  the  error  of  diagnosing  ectasy  whenever  they  find  the 
greater  curvature  lower  down  than  normal,  but  we  know  that  gastrop- 
tosis  alone  may  cause  a  lowering  of  this  boundary.  It  is  impossible  to 
diagnose  abnormal  enlargement  of  the  stomach,  abnormal  position  of 
the  stomach,  or  a  combination  of  these  t^'O  conditions  without  deter- 
mining the  exact  location  of  the  lesser  curvature. 

To  judge  from  my  personal  experience,  I  should  say  that  we  possess 
only  one  method  for  determining  at  the  same  time  the  position  of  the 
greater  and  the  lesser  cur^^ature,  the  total  size,  the  position,  and  the  out- 
line of  the  stomach,  and  this  method  is  artificial  inflation.  The  stomach 
may  be  inflated  with  a  double  bellows  or  by  administering  an  efi'ervescent 
mixture ;  I  prefer  the  latter  method  for  the  reasons  chiefly  that  it  can 
be  executed  at  any  time  and  does  not  require  particular  instruments  nor 
apparatus,  nor  the  aid  of  an  assistant.  In  order  to  produce  a  distinct 
inflation  of  the  stomach,  however,  large  doses  of  the  preparation  must 
be  given. 

Insufflation  of  air  with  bellows  may  be  employed  advantageously  in 
cases  that  are  accustomed  to  the  introduction  of  the  stomach  sound ;  in 
all  other  cases  the  administration  of  an  efPervescent  powder  is  to  be 
preferred.  The  latter  method,  if  correctly  performed,  undoubtedly  gives 
the  most  reliable  results  and  enables  us  to  outline  distinctly  the  bound- 
aries of  the  stomach.  Some  authors,  it  is  true,  doubt  the  eflflcacy  of 
this  method ;  I  am  inclined  to  believe  that  their  scruples  are  due  to  the 
fact  that  they  do  not  perform  the  method  correctly  or  are  not  sufficiently 
experienced. 

Another  objection,  however,  has  been  formulated  against  the  inflation 
of  the  stomach  with  carbonic-acid  gas  which  is  to  a  certain  extent 
justified — namely,  that  the  development  of  carbonic-acid  gas  in  the 
stomach  inflates  the  organ  beyond  its  physiologic  size.  But  assuming 
even  that  artificial  inflation  produces  a  picture  that  shows  the  stomach  to 
be  larger  than  normal,  this,  it  appears  to  me,  does  not  detract  from  the 
value  of  the  method  in  diagnosing  gastroptosis.  For  if  the  stomach  is 
too  much  inflated,  it  may,  it  is  true,  become  distended  downward  and 
anteriorly  to  an  abnormal  degree,  but  never  upward,  for  in  this  direction 
the  distention  of  the  organ  is  prevented.  In  the  case  we  are  discussing 
the  chief  indication  is  to  discover  the  position  of  the  pylorus  and  of  the 
lesser  curvature,  and  this  point  can  be  determined  with  great  certainty 
by  inflating  the  stomach. 

There  is  still  another  objection  to  the  inflation  of  the  stomach  with 
an  effervescent  powder — namely,  that  this  procedure  frequently  causes 
disagreeable  sensations.  I  need  hardly  argue  this  point.  All  that  it  is 
desired  to  accomplish  by  inflation  is  to  make  the  boundaries  of  the  stom- 
ach visible  and  palpable  for  a  brief  moment.  I  always  have  a  sound 
ready  when  I  perform  inflation  in  order  to  be  able  to  evacuate  the  gas 
from  the  stomach  as  soon  as  symptoms  of  distress  appear.  I  have  per- 
formed artificial  inflation  daily  for  a  long  time,  and  have  never  seen  any 
disadvantages  or  any  serious  symptoms  from  this  method. 

There  are  undoubtedly  a  number  of  cases  in  which  simple  inspection 


Plate  3. 
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Gasteoptosis  IX  A  Girl  of  Nineteen  Years. 


Plate  4. 
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Gasteoptosis  with  Ectasy  in  a  Man  of  Forty-seven  Years. 
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will  reveal  the  fact  that  the  stomach  is  situated  low  down  in  the  ahdo- 
mcn.  Here,  it  might  a})pcar,  that  artificial  inflation  would  be  super- 
fluous, but  it  is  always  better  ut>t  to  content  one's  self  with  simple 
inspection,  but  always  to  control  the  diagnosis  by  inflating  the  stomach. 

I  will  not  enter  into  a  discussion  of  the  (piestion  whether  or  not 
transillumination  of  tiie  stomach  Icails  to  the  same  goal  witii  the  same 
degree  of  certainty.  Some  authors  claim  this,  but  the  results  reported 
so  far  do  not  create  the  impression  that  this  method  is  particularly  suit- 
able for  determining  the  position  of  the  stomach,  and  even  if  the  results 
of  transillumination  were  absolutely  uniform  and  could  be  interj)reted 
only  in  one  way,  the  method  would  hardly  be  applicable  in  general 
practice  because  it  is  so  complicated. 

I  have  already  mentioned  that  the  different  forms  of  dislocation 
downward  of  the  stomach  are  more  frequently  seen  in  women  and  young 
girls  than  in  men. 

It  is  to  be  expected  a  priori  that  a  change  in  the  position  of  any  one 
of  the  intra-abdominal  organs  would  naturally  lead  to  the  dislocation  of 
organs  other  than  the  stomach.  For  this  reason  contraction  of  the  thorax 
by  lacing  dislocates  not  only  the  stomach,  but  also  a  number  of  other 
organs,  particularly  and  most  frequently  the  right  kidney.  A  disloca- 
tion of  the  latter  organ  downward  is  seen  particularly  in  corset-thorax. 
The  explanation  for  this  is  simple  enough.  As  soon  as  the  thorax 
becomes  contracted,  the  liver  is  rotated  around  its  axis,  the  right  lobe  is 
depressed,  and  In  this  way  pressure  is  exercised  on  the  kidney.  Other 
factors,  like  frequent  and  violent  spasms  of  the  diaphragm,  rapid  loss 
of  adipose  tissue,  pregnancy,  and  confinement  may  all  favor  the  devel- 
opment of  this  form  of  dislocation. 

The  degree  of  dislocation  of  the  kidney  varies.  In  some  instances 
the  lower  portion  of  the  kidney  alone  is  palpable ;  in  others  the  whole 
organ  can  readily  be  palpated  and  freely  moved  about.  This  is  not  the 
place  to  discuss  the  general  symptom-complex  of  floating  kidney.  I 
will  only  call  attention  to  the  fact  that  floating  kidney  and  gastrectasy 
are  frequently  found  together,  and  that  for  a  long  time  clinicians  were 
inclined  to  see  a  connection  between  the  two  lesions.  Some  investi- 
gators claim  that  floating  kidney  is  the  primary  event  and  gastrectasy 
the  second ;  others  assume  the  contrary.  Xowadays  we  know  that 
in  many  of  the  cases  that  are  called  ectasy  we  are  not  really  dealing 
with  ectasy  of  the  stomach,  but  vnth  gastroptosis,  and  that  in  others 
again  there  is  a  combination  of  gastroptosis  and  ectasy.  Gastroptosis 
and  floating  kidney  are  not  causally  related  to  each  other,  but  both  are 
the  effect  of  a  third  cause — namely,  of  some  factor  that  causes  a  disloca- 
tion of  the  abdominal  viscera,  in  general,  downward. 

The  liver,  too,  is  frequently  found  dislocated.  Only  in  rare  instances 
do  we  find  the  whole  organ  pushed  do^^^lward.  [A^iews  as  to  the 
presence  of  floating  liver  have  undergone  a  change,  and  it  is  now  kno^^^l 
that  the  liver,  like  the  other  viscera,  may  be  displaced  as  a  whole,  and  that 
it  may  move  about  quite  freely  in  the  abdominal  cavity.  To  Einhorn 
is  due  the  credit  of  pointing  out  the  frequency  with  which  this  exists,  as 
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well  as  the  methods  to  be  employed  in  diagnosis.^ — Ed.]  This  is  seen 
only  in  cases  in  which  the  diaphragm  is  lower  than  normal.  As  a  rule, 
the  outline  of  the  organ  is  changed ;  usually  the  liver  is  rotated  in  such 
a  manner  that  the  right  lobe  is  pushed  downward  while  the  left  one 
remains  in  its  normal  place.  The  liver  also  frequently  shows  the  char- 
acteristic change  of  form  that  is  known  as  corset-liver  and  that  is 
caused  by  lacing. 

Another  organ  that  is  frequently  foimd  dislocated  is  the  colon,  par- 
ticularly its  transverse  portion.  The  dislocation  of  the  colon  can  easily 
be  diagnosed  by  inflating  the  bowels  with  air  from  the  rectum,  using  a 
double  bellows,  as  in  the  case  of  the  stomach,  or,  as  Boas  has  suggested, 
allowing  water  to  flow  into  the  rectum  and  determining  the  position  of 
the  large  intestine  by  the  location  of  succussiou  sounds.  When  the 
intestine  is  dislocated  in  this  way,  it  is  also  frequently  atonic. 

I  cannot  enter  into  a  discussion  of  all  the  other  forms  of  dislocation 
of  abdominal  organs  that  are  found  together  with  gastroptosis. 

We  have  already  discussed  dislocations  per  se  and  the  methods  we 
possess  for  diagnosing  the  different  forms.  It  remains  to  describe  the 
subjective  and  other  symptoms  caused  by  gastroptosis.  W^e  will  see 
presently  that  there  is  a  great  diversity  of  opinion  in  this  field. 

Kussmaul,  who  was  the  first  to  call  attention  to  these  postural 
anomalies  of  the  stomach,  emphasized  the  fact  that  this  condition  is  fre- 
quently complicated  by  a  per\'ersion  of  the  motor  powers  of  the  stomach. 
Glenard,  on  the  other  hand,  considered  gastroptosis  to  be  the  anatomic 
basis  of  the  protean  symptom-complex  that  is  grouped  under  the  generic 
name  of  nervous  disorders  of  the  stomach. 

The  majority-  of  modern  authors  are  inclined  to  attribute  an  impor- 
tant role  to  these  anomalies  of  position  in  the  genesis  of  nervous  and 
nem^asthenic  symptoms  in  general.  Still  others,  among  them  Stiller, 
consider  gastroptosis  in  its  totality  to  be  the  effect  of  some  congenital 
predisposition.  Stiller  claims  to  have  seen  most  marked  cases  of  enter- 
optotic  neurasthenia  in  which  the  tenth  rib  was  as  freely  movable  as  the 
eleventh  and  the  twelfth.  He  considers  this  "  costa  fluctuans  decima  " 
to  be  a  true  neurasthenic  or  enteroptotic  stigma. 

It  would  lead  us  too  far  were  we  to  discuss  the  question  of  enter- 
optosis  in  this  place  and  its  relations  to  nervous  disorders,  neurasthenia, 
and  hysteria  in  general.  In  this  section  we  must  limit  ourselves  to  a 
description  of  the  anomalies  in  the  position  of  the  stomach  and  the 
direct  consequences  of  these  anomalies. 

It  is  established  that  persons  who  are  suffering  from  gastroptosis  and 
other  anomalies  in  the  position  of  the  stomach  are  frequently  sufferers 
from  dyspeptic  disturbances  and  a  variety  of  nei-vous,  hysteric,  and 
neurasthenic  symptoms.  All  this,  however,  does  not  necessarily  justify 
us  in  deducing  any  interrelationship  between  postural  anomalies  of  the 
stomach  and  the  above-named  symptoms.  Dyspeptic  disturbances, 
above  all,  can  hardly  be  regarded  as  nervous  on  these  grounds ;  even  in 
1  Med.  Record,  September  16,  1899. 
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those  cases  in  which  other  nervous  and  neurasthenic  symptoms  appear 
together  with  trastroptosis  we  are  not  justified  in  considering  them 
a  priori  as  the  direct  results  of  the  abnormal  position  of  the  stomach. 
Nervous  symptoms  of  this  kind  are  frequently  seen  in  cases  in  which 
the  stomach  is  in  its  normal  place,  and,  inversely,  we  find  pronounced 
gastroptosis  without  any  nervous  disorders.  I  have  seen  gastroptosis 
in  cases  in  which  nervous  symptoms,  and,  in  fact,  any  symptom  what- 
ever, even  stomach  symptoms,  were  absent.  Gastroptosis  was  dis- 
covered by  chance  in  these  cases  when  the  attempt  was  made  to  deter- 
mine the  exact  position  of  the  stomach.  When  we  consider  how 
frequently  gastroptosis  is  seen  in  the  female  sex  (Meinert  found  the 
stomach  in  an  abnormal  position  in  more  than  90  per  cent,  of  his 
gynecologic  patients),  we  need  uDt  be  suq^rised  that  nervous  dyspepsia 
and  gastroptosis  are  found  together,  for  both  conditions  are  very  com- 
mon, particularly  in  women. 

From  this  point  of  view  the  investigations  of  Bial  in  men  seem  par- 
ticularly interesting.  It  was  to  be  expected  a  jwiori  that  nervous 
symptoms  would  be  seen  together  with  malposition  of  the  stomach  in 
men  as  well  as  in  women,  provided  that  the  two  disease-pictures  were 
really  related.  Bial's  investigations,  however,  showed  that  subjective 
symptoms  of  all  kinds  were  absent  in  one-half  of  the  men  who  suffered 
from  gastroptosis.  My  own  experience  teaches  me  that  the  same  applies 
to  women. 

^Malposition  of  the  stomach  and  certain  nervous  and  hysteric  symp- 
toms are  certainly  frequently  found  together,  but  gastroptosis  does  not 
produce  the  nervous  symptoms  ;  there  must  be  some  other  central  con- 
dition, some  particular  nervous  predisposition,  that  leads  to  the  develop- 
ment of  these  symptoms.  If  this  were  not  the  case,  the  nervous  system 
would  never  react  by  symptoms  of  this  kind.  This  is  the  only  explana- 
tion for  the  fact  that  nervous  symptoms  are  occasionally  seen  in  gastrop- 
tosis, but  are  absent  in  many  other  cases. 

At  the  same  time  I  do  not  wish  to  deny  that  gastroptosis  per  se  may 
and  frequently  does  lead  to  definite  disturbance.  Among  these  might 
be  mentioned  a  varietv'  of  dyspeptic  symptoms  that  consist  either  in 
perversions  of  motility,  of  secretion,  or  of  the  sensibility  of  the  mucosa 
of  the  stomach.  Wherever  we  find  dyspeptic  symptoms  together  with 
gastroptosis,  we  should  attempt  to  determine  whether  these  symptoms 
are  due  to  some  perversion  of  motility'  or  of  secretion,  or  whether  they 
are  purely  sensoiy  in  character. 

It  is  natural  that  a  dislocation  of  the  stomach  downward,  particidarly 
if  the  organ  assumes  a  vertical  position  or  a  looped  shape,  renders  pro- 
pulsion of  the  ingesta  more  difficult,  especially  when  the  patient  is  sit- 
ting or  standing.  Xo  doubt  the  motor  powers  of  the  stomach  are 
greatly  overtaxed  in  these  cases.  There  are,  however,  a  large  niunber 
of  cases  of  gastroptosis  in  which  this  excess  of  work  is  not  very  great, 
in  which  the  stomach  is  easily  capable  of  performing  the  additional 
amount  of  labor,  and  in  which  the  ingesta  are  propelled  into  the  intes- 
tine within  the  noiTnal  time.     As  long  as  these  patients  hve  rationally 
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and  do  not  overtax  the  powers  of  their  stomach,  they  suifer  no  distress ; 
as  soon  as  excessive  work  is  thrown  on  the  stomach,  the  organ  becomes 
insufficient,  the  time  of  digestion  is  prolonged,  and  the  patients  begin  to 
complain  of  a  variety  of  symptoms  that  result  therefrom,  notably  a  feel- 
ing of  pressure,  fulness,  and  tension  and  of  belching  some  time  after 
eating.  In  many  cases  of  this  kind  a  repetition  of  indiscretions  in  diet 
may  lead  to  dilatation  of  the  stomach — to  true  ectasy. 

Kussmaul,  several  years  ago,  called  attention  to  the  fact  that  a 
mechanical  obstruction  to  the  exit  of  the  food  from  the  stomach  exists 
in  cases  in  which  the  stomach  is  dilated  and  dislocated  downward,  and 
that  this  obstruction  is  due  to  a  bending  of  the  superior  duodenic  flexure. 
An  accident  of  this  kind  may  occur  suddenly,  and  very  violent  symp- 
toms,— spasmodic  pain,  vomiting,  etc., — supervene.  Cases  of  this  kind, 
however,  are  rare. 

Patients  in  whom  the  stomach  is  dislocated  downward,  particularly 
women,  frequently  complain  of  rumbling  in  the  intestine,  especially  on 
the  left  side.  As  soon  as  they  take  a  deep  breath  or  walk  fast  or  speak 
rapidly  they  are  annoyed  by  this  continuous  rumbling.  If  the  cases 
are  more  carefully  mvestigated,  the  patients  will  usually  state  that  the 
rumbling  does  not  occur  in  the  night — that  it  stops  as  soon  as  they 
remove  their  corsets,  and  that  it  never  occurs  when  the  organ  is  empty, 
but  only  after  eating.  I  think  Fleiner  has  found  the  correct  explanation 
for  this  phenomenon  when  he  suggests  that  these  rumbling  sounds  are 
stenotic  sounds  caused  by  the  compression  of  the  abdomen  by  the  cloth- 
ing, chiefly  the  corsets. 

Gastroptosis  may  occasionally  lead  to  motor  disturbances  of  the 
stomach.  It  may  render  the  propulsion  of  ingesta  from  the  stomach 
into  the  intestine  more  difficult.  Less  frequently,  probably,  it  may  lead 
to  perversions  of  the  chemism  of  the  stomach.  Disturbances  of  the 
latter  kind  are,  it  is  true,  occasionally  found  in  gastroptosis,  but  they  are 
probably  not  a  direct  result  of  the  dislocation  of  the  stomach. 

We  have  already  mentioned  that  in  severe  cases  of  gastroptosis  there 
may  be  motor  disturbances  that  finally  lead  to  gastrectasy.  When  this 
occurs,  abnormal  decomposition  processes,  fermentation  with  the  devel- 
opment of  gas,  etc.,  may  develop.  If  the  ingesta  undergo  stagnation 
and  fermentation  and  putrefaction  develop  as  a  result,  the  mucous  lining 
of  the  stomach  may  become  irritated,  and  in  this  way  secondary  per- 
versions of  the  secretion  result.  This  order  of  events  is,  however,  rare. 
In  those  cases  in  which  perversions  of  secretion  are  found  together  with 
gastroptosis,  the  former  are,  as  a  rule,  due  to  some  other  cause ;  they 
are  merely  complications  of  gastroptosis  which  may  occur  in  this  disease 
as  in  any  other  disease  of  the  stomach.  There  probably  is  no  causal 
relationship  between  the  two.  In  gastroptosis  we  may  find  either  in- 
creased or  more  or  less  decreased  secretion  of  gastric  juice.  In  chlorotic 
cases  we  frequently  find  hyperchlorhydria,  and  at  the  same  time  we 
often  see  malposition  of  the  stomach  m  such  cases.  Hyperchlorhydria 
and  gastroptosis,  however,  are  not  dependent  upon  each  other :  they  are 
merely  concomitant  conditions  in  chlorosis. 
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Gastroptosis  tvith  Crescent  Form  in  a  Woman  of  Thirty-oxe  Years. 
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Gastroptosis  -with  Crescent  Form  in  a  Woman  or  Thirty  Years. 
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Many  authors  are  inclined  io  consider  the  dyspeptic  symptoms  tluit 
are  seen  in  gastroptosis,  particularly  if  these  are  characterized  by  per- 
versions of  secretion  (eitlier  in  the  sense  of  an  increase  or  a  decrease  in 
the  How  of  gastric  juice),  as  of  nervous  origin.  This  seems  hardly 
justihable.  In  many  cases,  if  we  will  only  examine  carefully,  the  cause 
of  these  disturbances  will  usually  be  found,  so  that  it  is  altogether 
unnecessary  to  seek  refuge  in  the  convenient  hypothesis  of  nervous 
secretory  perversions. 

Certain  disturbances  in  the  sensibility  of  the  stomach  may  also  be 
caused  by  malposition  of  the  organ.  Gastroptosis  that  is  caused  by 
adhesions  may  naturally  cause  distress  if  tlie  stomach  becomes  distended 
and  overfilled.  We  are  hardly  justified,  however,  in  considering  the 
pain  that  is  felt  under  these  conditions  to  be  a  symptom  of  a  purely 
sensory  neurosis. 

A  variety  of  nervous  disorders  is  seen  in  women  with  dislocated 
stomach,  more  frequently,  in  fact,  in  women  than  in  men.  Fleiner  is 
undoubtedly  correct  when  he  states  that  changes  m  the  form  and  the 
position  of  the  stomach  may  lead  to  the  same  variety  of  nervous  distur- 
bances as  changes  in  the  position  of  the  uterus.  We  are  hardly  justified 
in  saying  that  a  healthy  human  being  becomes  hysteric  as  soon  as  there 
is  anteflexion,  nor  are  we  justified  in  claiming  that  malposition  of  the 
stomach  causes  neurasthenic  or  hysteric  symptoms  in  any  subject  unless 
there  be  some  central  predisposition  for  the  development  of  these  states. 
Malposition  of  the  stomach  may  cause  local  symptoms,  and,  as  a  matter 
of  fact,  does  produce  such  symptoms  in  a  small  number  of  cases.  It 
may  also  lead  to  certain  disturbances  in  the  motor  sphere  of  the  stomach, 
and  can  even  secondarily  lead  to  gastrectasy,  and  in  this  ^vay  to  perver- 
sions of  gastric  secretion ;  finally,  under  certain  conditions,  it  may  lead 
to  sensory  disturbances.  It  is  even  conceivable  that  inflammatory  ad- 
hesions may  finally  lead  to  the  formation  of  an  ulcer  at  some  poorly 
nourished  spot  of  the  stomach.  All  other  sequelae  to  malposition  of  the 
organ  are  indirect  and  presuppose  some  particular  predisposition — viz., 
either  a  neurasthenic  or  a  hysteric  taint. 

[The  stomach  sometimes  becomes  twisted  upon  its  axis,  producing  a 
state  that  may  be  called  volvulus  of  the  stomach,  an  instance  of  which 
has  been  reported  by  Wiesinger.  Beck^  also  has  had  2  cases  in  which 
he  confirmed  his  diagnosis  by  operation,  resulting  in  the  complete  cure 
of  the  patients. — Ed.] 

Therapy. — It  would  be  an  easy  matter  to  prevent  the  development 
of  malposition  and  of  changes  in  the  form  of  the  stomach.  The  most 
sensible  prophylactic  measure  would  be  to  reform  our  clothing,  and  par- 
ticularly to  combat  the  wearing  of  corsets.  If  women  would  adopt 
some  other  garb  that  did  not  force  them  to  lace  around  the  waist,  gas- 
troptosis would  not  be  so  frequent.  Corsets  that  compress  the  thorax 
very  much  should,  under  all  circumstances,  be  forbidden.  Instead  of 
wearing  corsets,  a  so-called  reform  corset  with  shoulder-straps  and  but- 
tons for  attaching  the  skirts  may  be  recommended. 

1  Centralbl.f.  Chir.,  Septembers,  1898. 
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During  the  lying-in  period  more  attention  should  be  paid  to  ban- 
daging the  abdomen,  so  that  it  may  regain  its  former  shape.  Many 
women  after  delivery  attempt  to  reduce  the  abnormal  distention  of  the 
abdomen  by  lacing ;  they  attempt  to  reestablish  their  former  waist 
measure.  Lacing,  however,  forces  the  whole  abdominal  contents  down- 
ward. It  would  be  much  better  if  the  abdomen  were  tightly  bandaged 
immediately  after  delivery  and  in  this  way  the  abdominal  muscles  forced 
to  contract  uniformly.  At  the  same  time  meteorism  should  be  treated 
and  care  should  be  taken  that  the  stools  are  carefully  regulated.  The 
patients  should  not  be  allowed  to  get  up  before  the  tone  of  the  abdominal 
muscles  is  completely  restored. 

Treatment  proper  of  dislocation  of  the  stomach  is  purely  mechanical. 
It  is  frequently  found  that  mild  cases  of  gastroptosis  are  cured  if  the 
patient  is  forced  by  some  intercurrent  disease  to  lie  in  a  horizontal  posi- 
tion for  several  weeks  or  months.  Pregnancy  occasionally  pushes  the 
gastroptotic  stomach  upward.  As  a  rule,  however,  the  organ  drops  back 
into  an  abnormal  position  as  soon  as  the  child  is  born. 

Rest-cures  that  force  the  patient  to  lie  still  sometimes  act  favorably, 
owing  to  the  fact  that  the  patient  occupies  a  horizontal  position  so 
long,  and  that  the  abundant  amount  of  nourishment  that  is  administered 
leads  to  the  deposit  of  a  large  amount  of  fat.  Patients  with  gastrop- 
tosis should  be  instructed  to  lie  down  as  much  as  possible,  particularly 
after  each  meal.  They  should  remain  in  the  horizontal  position,  should 
relieve  all  pressure  from  clothing,  untie  all  skirt-bands,  etc. 

The  diet  should  be  digestible,  and  should  be  carefully  adapted  to  the 
secretory  powers  of  the  stomach.  At  the  same  time  it  should  be  so 
constituted  that  it  is  readily  liquefied  and  can  be  propelled  into  the  intes- 
tine in  a  short  time.  It  is  impossible  to  formidate  any  general  rules  in 
regard  to  the  composition  of  the  diet  in  cases  of  gastroptosis  and  of 
other  malpositions  of  the  stomach.  If  hyperchlorhydria  exists,  the  diet 
wiU  have  to  be  different  from  that  used  if  there  is  reduced  secretion 
of  gastric  juice,  and  it  will  have  to  be  planned  on  other  lines  if  ectasy 
is  present.  The  same  dietary  regulations  apply  here  as  in  the  case  of 
all  these  different  diseases.  Two  rules,  however,  should  always  be 
observed — namely,  first,  never  to  give  much  food  at  one  sitting ;  second, 
to  instruct  the  patient  to  occupy  a  horizontal  position  for  some  time  after 
each  meal. 

In  cases  in  which  it  is  desired  to  improve  the  nutrition  of  the  patient 
a  milk-cure  may  occasionally  be  indicated — only  in  those  instances,  how- 
ever, in  which  there  is  no  objection  to  the  introduction  of  large  quan- 
tities of  fluid. 

Lavage  is  not  called  for  in  the  treatment  of  malpositions  of  the 
stomach  nor  in  dislocation  of  the  stomach  downward.  Only  if  atony 
and  ectasy  appear  may  lavage  be  instituted.  We  refer  to  the  sections 
on  Atony  and  Ectasy  for  the  details  of  this  treatment  and  the  various  in- 
dications for  its  employment.  What  has  been  said  of  lavage  applies  to 
massage,  electricity,  and  the  administration  of  strychnin. 

Massage  of  the  stomach  is  without  value  in  the  treatment  of  disloca- 
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tion  of  that  organ ;  the  stomach  must  be  fixed  and  held  in  position  by 
bandages.  The  form  of  the  bandages  will  have  to  be  adapted  to  each  indi- 
vidual case ;  they  will  have  to  be  arranged  differently  if  the  abdominal 
walls  are  flaccid  ;  if  there  is  diastasis  of  the  recti  muscles  ;  if  the  abdomen 
is  jiendulous,  or,  on  the  other  hand,  if  the  tone  of  the  abdominal  muscles  is 
normal.  To  judge  from  my  personal  experience,  I  should  say  that  no  one 
form  of  binder  or  bandage  tits  all  cases.  Even  in  cases  of  simple  gastrop- 
tosis  all  pressure  should  be  brought  to  bear  on  the  symphysis  and  should 
act  from  below  backward  and  upward.  Occasionally  a  well-fttting  rubber 
bandage  will  suffice  for  all  purposes ;  iti  other  cases  some  special  appa- 
ratus must  be  constructed.  Landau,  Bardenheuer,  Rosenheim,  have 
described  some  useful  forms  of  bandages.  Wherever  much  pressure  is 
brought  to  bear,  a  suitable  bolster  or  pad  should  be  inserted. 

I  need  hardly  emphasize  the  fact  that  cases  of  this  character  should 
not  wear  corsets  of  any  kind.  Instead,  they  may  wear  the  reform  cor- 
set that  we  have  described  above,  with  shoulder-straps  and  buttons. 

In  cases  of  gastroptosis  and  enteroptosis  the  stools  should  be  care- 
fully regulated.  This  can  be  done  either  by  dietetic  rules  or  by  irriga- 
tion. If  there  is  atony  of  the  colon,  the  abdomen  may  be  massaged ; 
if  possible,  laxatives  proper  should  be  avoided. 

If  the  abdominal  walls  are  very  much  relaxed,  massage  of  the  ab- 
domen, douches,  particularly  the  Scottish  douche,  electricity,  and  cold 
rubs  may  be  employed  in  addition  to  bandages. 

Certain  anomalies  in  the  position  and  certain  changes  in  the  form  of 
the  organ  can  be  corrected  only  by  surgical  means.  If  the  stomach  is 
dislocated  by  peritonitic  adhesions  or  by  scar  tissue,  the  latter  must  be 
removed  by  surgical  measures.  The  same  operations  can  be  performed 
as  in  hour-glass  contraction  of  the  stomach.  There  are  a  number  of 
cases  on  record  in  which  the  latter  condition  was  cured  by  surgical  means. 

Many  forms  are  incurable.  If  the  diaphragm  is  situated  in  an 
abnormally  high  position  as  a  result  of  contraction  of  the  lung  folloAving 
pleuritic  exudates,  this  condition  cannot  be  cured.  The  rare  cases  of 
dislocation  of  the  stomach  into  the  thoracic  cavity,  in  certain  defects  of 
the  diaphragm,  in  diaphragmatic  hernia,  also  belong  to  this  group. 
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GASTRICUS. 

LITERATURE  ON  ACUTE  AND  CHRONIC  GASTRITIS. 

The  following  summary  of  the  literature  includes  only  the  more  important  modern 
investigations  on  acute  and  chronic  gastritis.  For  the  old  literature  up  to  1878  I  refer 
to  Leube's  "  Diseases  of  the  Stomach  "  in  von  Ziemssen'' s  Handbook  of  Special  Pathology 
and  Therapy.  In  this  summary  the  literature  of  atrophy  of  the  gastric  mucosa  and  of 
phlegmonous  gastritis  is  omitted.  This  will  be  found  in  the  special  chapters  on  these 
diseases. 
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Compare  also  the  well-known  text-  and  hand-books  and  the  monographs  on  diseases 
of  the  stomach  by  Boas,  Bouveret,  Ewald,  etc. 

Introductory  Remarks. — Acute  and  chronic  catarrh  of  the 
stomach  are  encountered  with  extraordinary  frequency  in  practice.  It 
would  appear  from  this  that  the  diagnosis  of  these  conditions  is  very 
easy ;  as  a  matter  of  fact,  however,  it  is  quite  difficult.  The  average 
practitioner  apparently  does  not  analyze  the  symptoms  that  lead  him  to 
make  the  diagnosis  of  acute,  and  more  particularly  of  chronic,  gastritis 
with  sufficient  care ;  if  we  look  carefully,  we  will  find  that  in  the  ma- 
jority of  cases  we  are  dealing  with  a  varied  array  of  dyspeptic  symp- 
toms that  are  seen  in  many  different  diseases  of  the  stomach.  Again, 
many  are  in  the  habit  of  diagnosing  gastritis  by  exclusion — /.  e.,  from 
negative  evidence,  from  the  absence  of  symptoms  indicative  of  ulcera- 
tive or  malignant  processes,  etc.  If  the  latter  can  be  excluded,  most 
physicians  feel  justified  in  assuming  that  the  dyspeptic  symptoms  are 
caused  by  gastric  catarrh.  If  this  line  of  reasoning  is  pursued,  many 
errors  are  naturally  committed.  It  would  be  better  if  physicians  would 
consider  positive  evidence  alone,  and  would  diagnose  ga.stritis  or  gastric 
catarrh  only  in  those  cases  in  which  a  sufficient  niunber  of  positive 
symptoms  can  be  discovered. 

Cases  are  frequently  seen  that  complain  of  certain  dyspeptic  symp- 
toms,— a  feeling  of  pressure  and  fiilness  after  eating,  acid  eructations, 
heartburn,  and  similar  disturbances, — and  that  may  have  undergone 
treatment  at  the  hands  of  many  different  physicians  for  "  chronic 
catarrh  of  the  stomach."     An  examination  of  these  patients  usually 
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fails  to  reveal  any  typical  symptoms  ;  all  that  is  generally  found  is  dif- 
fuse sensitiveness  to  pressure  over  the  region  of  the  stomach.  If  the 
stomach-contents  is  analyzed  after  a  test-breakfast  or  after  a  test-meal, 
certain  changes  of  the  food  residue  will  be  found,  in  a  small  proportion 
of  cases,  which  correspond  to  chronic  catarrh  of  the  stomach. 

In  a  large  proportion  of  the  cases,  however,  that  come  to  the  phy- 
sician with  such  dyspeptic  symptoms,  aspiration  of  the  stomach-con- 
tents will  reveal  nothing  more  than  an  increase  of  the  hydrochloric 
acid — namely,  hyperaciditas  hydrochlorica.  Are  we  justified  in  calling 
these  cases  chronic  gastritis  ?  I  think  not.  The  subjective  symptoms 
and  the  whole  disease-picture  may  resemble  chronic  gastritis  greatly 
and  still  not  justify  us  in  making  this  diagnosis.  We  may  speak  of 
dyspepsia  with  hyperacidity,  or  we  may  speak  of  hyperacidity  alone,  or 
of  acid  dyspepsia,  but  we  cannot  make  the  diagnosis  gastritis  from  the 
symptoms  we  find.  I  do  not  wish  to  deny,  of  course,  that  hyperacidity 
may  occur  together  with  gastritis ;  I  will  refer  to  this  question  in  detail 
further  on.  In  this  place  I  am  merely  discussing  the  cases  of  pure 
hyperacidity  that  we  occasionally  encounter.  Whenever  we  speak  of 
catarrh  or  gastritis,  we  always  mean  that  the  epithelial  layer  of  the 
mucous  membrane  of  the  stomach  is  diseased  and  that  the  secretion  of 
the  stomach  is  abnormal.  If  the  disease  progresses  further,  we  see 
parenchymatous  or  interstitial  inflammations  of  the  stomach-wall.  In 
the  case  of  the  stomach  mucosa  miatters  are  more  complicated  than  in 
any  other  mucous  membrane,  for  the  stomach  does  not  really  possess  a 
mucous  lining  or  a  mucosa  in  the  ordinary  sense  of  the  word,  and  in 
the  case  of  the  stomach  it  is  almost  impossible  to  draw  a  distinct  line 
between  catarrh  and  parenchymatous  inflammation.  The  superficial 
epithelium  of  the  gastric  mucosa  is,  at  the  same  time,  the  epithelium  of 
the  tubules,  and  the  former  epithelium  is  in  direct  continuity  with  the 
epithelium  of  the  gastric  glands.  In  any  catarrh  of  the  stomach,  there- 
fore, the  gastric  glands  are  always  to  a  certain  extent  involved,  and  still 
we  may  hardly  be  justified  in  speaking  of  a  catarrh  of  these  glands.  In 
the  case  of  the  stomach,  therefore,  we  may  say  that  we  are  always  deal- 
ing with  an  inflammatory  process — a  gastritis  proper.  This  gastritis 
may  assume  different  degrees  of  severity;  it  may  be  limited  to  the 
superficial  layers  of  the  mucous  membrane,  may  extend  down  to  the 
glandular  parenchyma  proper,  or  may  involve  the  interstitial  tissues. 

We  see,  therefore,  that  it  is  impossible  to  formulate  any  distinct 
difference  between  catarrhal  and  parenchymatous  inflammation  of  the 
stomach.  Neither  pathologic-anatomic  findings  nor  clinical  symptoms 
allow  us  to  do  this.  Hoffmann,  in  order  to  obviate  this  difficulty,  ad- 
vises clinicians  to  drop  the  term  catarrh  of  the  stomach  for  those  cases 
in  which  superficial  inflammation  involves  the  functionating  cells  of  the 
stomach,  and  advises  calling  the  milder  degrees  of  this  form  of  inflam- 
mation desquamative  inflammation.  Ewald  also  recommends  dropping 
the  term  catarrh  of  the  stomach  altogether,  and  supports  his  point  of 
view  by  a  number  of  arguments. 

What  we  are  in  the  habit  of  calling  catarrh  of  the  stomach  is  usually 
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the  parenchymatous  form  of  inflammation.  This  applies  still  more  to 
the  chronic  than  to  the  acute  forms.  The  longer  the  epithelium  is  dis- 
eased, the  more  may  we  expect  to  see  the  iuflanmiation  extend  to 
the  parenchyma  proper.  In  still  other  cases  the  gastritic  jjrocess  is  in- 
terstitial from  the  beginning.  Clinically,  we  are  unable  to  distinguish 
between  parenchymatous,  interstitial,  and  desquamative  forms,  at  least 
not  in  mild  degrees  of  these  different  inflanmiations.  In  general,  all 
these  different  forms  are  grouped  under  the  name  gastritis.  The  degree 
of  inflammation  varies  according  to  the  duration  of  the  affection,  its 
primary  cause,  and  other  factors. 

Gastritis,  according  to  its  duration  and  course,  must  be  divided  into 
an  acute  and  a  chronic  form.  This  subdivision  is  analogous  to  the  one 
we  have  formulated  in  acute  and  chronic  catarrh  of  the  stomach. 

Different  authors  disagree  in  regard  to  the  most  practical  manner  of 
continuing  this  classification.  Ewald^  distinguishes  an  acute,  simple 
chronic,  and  a  mucous  gastritis,  and  also  a  fourth  form,  which  he  calls 
anadeny,  or  atrophy  of  the  stomach.  A  separate  form  of  gastritis, 
finally,  is  the  phlegmonous  or  suppurative  form. 

Other  authors  speak  of  a  toxic  or  an  infectious  gastritis.  Penzoldt  ^ 
advises  dividing  gastritis  into  a  mild  and  a  severe  form,  and  advises 
against  suddenly  replacing  the  anatomic  method  of  classification  by  the 
etiologic  one.  This,  he  argues,  is  done  if  we  speak  of  a  toxic  or  an 
infectious  form  of  gastritis.  I  agree  with  Penzoldt  in  this  objection,  for 
every  gastritis  is  toxic  in  the  broad  sense  of  the  word.  At  the  same 
time  the  above  method  of  subdivision  is  justified  to  a  certain  extent 
from  a  purely  clinical  point  of  view,  chiefly  because  the  general  symp- 
tom-complex, the  degree  of  gastritis,  and  the  course  of  the  disease  may 
vary  in  different  respects  according  to  their  origin.  Gastritis,  for  in- 
stance, which  is  caused  by  some  error  of  diet,  is,  as  a  rule,  mild  and  of 
short  duration  ;  gastritis,  on  the  other  hand,  which  is  caused  by  swallow- 
ing acids  or  caustic  alkalis  usually  produces  much  more  violent  symp- 
toms. Between  these  severe  and  mild  forms  many  intermediate  stages 
can  be  distinguished.  Clinically,  therefore,  we  are  justified  in  distin- 
guishing between  mild  and  severe  forms  of  gastritis.  From  a  practical 
point  of  view,  an  etiologic  classification  of  the  different  forms  of  gastritis 
may  be  justified ;  but  I  do  not  think  it  imperative  to  give  up  the  ana- 
tomic method  of  classification  altogether  in  favor  of  the  etiologic  one. 

(«)  SIMPLE  ACUTE  GASTRITIS;  ACUTE  CATARRH  OF  THE 

STOMACH. 

Ktiology. — Simple  acute  gastritis — acute  catarrh  of  the  stomach — 
is  a  disease  that  is  encountered  daily.  We  designate  by  these  terms  an 
acute  inflammation  of  the  superficial  layers  of  the  gastric  mucosa  char- 
acterized by  an  increased  secretion  of  mucus  and  desquamation  of  the 
epithelial  cells.  The  epithelium  of  the  rennet  glands  is,  as  a  rule,  more 
or  less  involved. 

1  Real-Encyklopddie,  vol.  xxiv. 

^  Handb.  d.  spec.  Therap.  innerer  Krankh..^  vol.  iv. 
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This  acute  gastritis  may  either  be  a  primary  and  independent  disease, 
or  it  may  be  a  secondary  condition  following  or  accompanying  other 
diseases  of  the  stomach.  In  the  majority  of  cases  some  direct  irritant, 
mechanical,  chemical,  or  thermic,  etc.,  injures  the  mucous  membrane  of 
the  stomach  and  causes  an  acute  inflammation. 

The  mucosa  of  the  stomach  may  be  irritated  and  inflamed  by  food  or 
drink  that  is  too  hot  or  too  cold.  Thermic  irritation  will  produce  differ- 
ent effects  if  the  stomach  is  empty  or  if  it  is  filled  with  food  ;  in  the  latter 
case  the  effect  of  the  thermic  irritant  will  be  less  severe  than  if  the  hot  or 
the  cold  article  of  food  enters  the  stomach  and  comes  in  immediate  con- 
tact with  the  mucous  lining.  The  same  applies  to  very  irritating  articles 
of  food,  strong  spices,  drugs,  and  poisons  that  are  local  irritants  and 
may  produce  acute  gastritis.  Too  large  quantities  of  food,  particularly 
of  coarse  material,  may  not  be  sufficiently  digested  by  the  gastric  secre- 
tion, and  consequently  remain  in  the  stomach  so  long  that  they  cause 
acute  atony,  irritation  of  the  mucous  lining,  and  gastritis. 

It  might  be  argued  that  many  of  these  noxious  agencies  do  not  nec- 
essarily always  produce  gastritis,  and  that  they  frequently  enter  the 
stomach  without  producing  gastritis.  This  objection  is  certainly  valid. 
We  must  never  forget,  however,  that  the  stomach  is  an  organ  whose 
capacity  and  whose  sensitiveness  vary  in  different  individuals ;  and, 
again,  the  stomach  is  an  organ  that  may  gradually  become  accustomed 
to  an  abnormal  amount  of  labor.  Certain  individuals  can  impose  an 
enormous  amount  of  excessive  work  on  the  stomach  ;  they  can  eat  hot 
and  cold  food  in  rapid  succession,  can  digest  the  most  undigestible  mate- 
rial, and  still  suffer  no  distress.  On  the  other  hand,  there  are  many 
persons  who  are  sufferers  from  what  may  be  called  a  weak  stomach.  In 
these  subjects  the  slightest  deviation  from  the  normal  method  of  life, 
the  least  excess,  immediately  leads  to  dyspepsia  and  gastritis.  We  can 
speak  of  a  particular  predisposition  to  certain  diseases  in  the  case  of  the 
stomach  as  in  the  case  of  any  other  organ.  Such  a  predisposition,  it 
appears,  is  frequently  hereditary.  Many  patients  of  this  character  will 
state  that  their  father  or  their  mother  also  had  a  weak  stomach,  and  that 
their  brothers  and  sisters  are  afflicted  in  the  same  way.  In  these  cases,  of 
course,  it  must  be  decided  how  much  of  this  is  due  to  heredity  and  how 
much  to  abuses  that  the  stomach  had  to  suffer  when  the  subjects  were 
very  young.  We  know  that  the  stomach,  like  the  muscles  of  the  heart, 
can  be  educated  to  a  certain  standard  of  efficiency.  This  education, 
however,  must  always  be  begun  during  childhood.  We  frequently  find 
that  in  families  where  one  or  both  of  the  parents  are  affiicted  with  a 
so-called  weak  stomach  the  children  are  accustomed  to  a  uniform  and 
monotonous  diet  from  early  childhood  up ;  as  a  result,  the  stomach  is 
unable  to  accomplish  any  unaccustomed  work.  As  soon  as  it  becomes 
slightly  irritated,  gastritis  develops.  I  think  that  Hoffmann  goes  a 
little  too  far  when  he  says,  in  his  excellent  work  on  "  Therapy,"  that 
"  every  person  has  a  stomach  that  is  as  good  as  he  deserves."  This 
dictum,  however,  certainly  applies  to  the  cases  we  have  described  above. 
The  lower  classes  of  our  city  population  and  our  peasant  population 
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usually  have  stronger  stomachs  than  our  city-reared  children.  This  is 
due  to  the  fact  that  the  former  are  forced  to  eat  a  more  voluminous  and 
more  indigestible  diet,  coutamiug  more  residue,  than  the  latter,  conse- 
quently the  stomach  becomes  accustomed  to  mastering  larger  quantities 
of  coarser  food.  Even  in  every-day  life  the  influence  of  habit  is  mani- 
fest ;  certain  patients,  for  instance,  who  live  for  a  number  of  weeks  on 
a  liquid  diet  frequently  suffer  from  a  variety  of  gastric  symptoms,  as 
pressure,  belching,  and  other  signs  of  acute  dyspepsia,  as  soon  as  they 
eat  food  of  greater  consistence  for  the  first  time,  or  as  soon  as  they 
attempt  to  eat  even  a  small  quantity  of  solid  food  that  they  could  have 
mastered  very  well  before  they  were  sick.  It  remains  to  be  decided,  of 
course,  in  many  of  these  cases,  whether  the  symptoms  were  due  to  acute 
gastritis  or  to  some  simple  functional  disorder  of  the  stomach. 

Another  prolific  cause  of  acute  gastritis  is  the  ingestion  of  spoiled 
food  and  drink.  Particularly  in  summer  do  we  encounter  this  form  of 
gastritis  ;  it  may  even  be  endemic  or  epidemic.  Certain  products  of 
putrefaction  or  micro-organisms  usually  play  an  important  role  in  the 
causation  of  this  form  of  gastritis.  Micro-organisms,  if  they  are  pres- 
ent in  the  food,  can  undoubtedly  cause  gastritis,  or,  better,  gastro- 
enteritis. As  a  rule,  the  gastric  symptoms  are  not  so  important  and  not 
so  conspicuous  as  the  intestinal  symptoms.  Gaffky  ^  has  reported  an 
observation  that  he  made  in  3  persons  who  were  infected  from  raw  milk 
that  came  from  a  cow  suffering  from  hemorrhagic  enteritis.  I  saw  two 
of  these  cases  myself,  and  could  determine  that  they  presented  the 
picture  of  a  severe  infectious  disease.  The  cause  of  the  disease  was 
found  to  be  a  very  virulent  form  of  the  Bacterium  coli  communis. 

Gaffky^  has  also  shown  that  many  forms  of  meat-  and  sausage- 
poisoning  that  present  the  picture  of  acute  infectious  gastro-enteritis 
are  due  to  the  presence  of  certain  micro-organisms. 

Primary  mycoses  of  the  stomach  have  repeatedly  been  observed.  A 
number  of  localized  mycotic  lesions  of  the  stomach  have  also  been  re- 
ported that  were  not  primary,  but  merely  manifestations  of  a  general 
infection.  We  are  unable  so  far  to  delineate  a  typical  clinical  picture 
of  gastritis  mycotica.  Symptoms  of  gastric  ulcer  have  frequently  been 
seen  in  suppurative  processes  of  different  parts  of  the  body,  in  dysentery, 
in  lymphangitis,  in  abscess,  and  in  chronic  glanders.  It  is  possible  that 
these  cases  were  true  mycoses  of  the  stomach,  but  the  diagnosis  could 
hardly  ever  be  made  with  certainty.  It  has  also  been  found  that  diph- 
theritic processes  may,  under  certain  conditions,  extend  to  the  mucous 
lining  of  the  stomach.  Anthrax  bacilli  (Birch-Hirschfeld)  and  numer- 
ous other  micro-organisms  may  also  lead  to  gastritis,  even  to  the  forma- 
tion of  ulcer.  In  all  these  so-called  infectious  forms  we  may  speak  of 
infectious  gastritis  if  we  wish  to  attach  the  chief  significance  to  the 
etiologic  factors  of  the  lesion. 

Schizomycetes  may  also  develop  in  the  stomach,  particularly  in  chil- 
dren and  old  people.     Rosenheim  has  further  reported  a  case  in  which 

^  Deutseh.  med.   Woehenschr.,  1892,  No.  14. 

^  Arbeiten  aus  dem.  k.  Gesundheitsamte,  vol.  iv. 
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thrush  caused  violent  gastric  symptoms.  In  this  case  it  found  partic- 
ularly favorable  conditions  for  its  development. 

The  patient  was  a  woman  of  sixty  years  who  had  been  a  sufferer 
from  gout  for  many  years,  and  was  consequently  obliged  to  live  in  bed. 
This  old  lady  had  been  suffering  for  many  months  from  loss  of  appetite, 
pressure  over  the  stomach,  and  nausea,  without  being  able  to  give  any 
good  reason  for  the  appearance  of  these  gastric  symptoms.  The  stomach 
symptoms  continued  to  increase  in  severity,  the  patient  became  very 
much  reduced,  and  finally  was  unable  to  take  even  milk,  which,  up  to 
a  short  time  before,  she  had  been  able  to  drink  without  any  difficulty. 
On  examination,  the  tongue  was  found  to  be  very  much  coated,  there 
was  a  mild  degree  of  stomatitis,  and  slight  sensitiveness  to  pressure 
over  the  stomach.  One  day  a  very  violent  attack  of  vomiting  occurred 
immediately  after  taking  a  little  food.  In  addition  to  remnants  of  food 
and  tough  mucus,  shreds  of  a  doughy  material  were  found  in  the  vomit 
that  formed  either  small  lumps  or  larger  pieces  of  membrane  as  large  as 
an  adult  hand.  These  shreds  were  grayish  or  brownish-gray  in  color, 
and  consisted  of  a  veil-like  arrangement  of  thrush  that  inclosed  numer- 
ous leukocytes  and  free  cell-nuclei.  As  soon  as  this  mass  had  been 
raised  and  gotten  rid  of,  the  gastritic  symptoms  disappeared  and  the 
patient  rapidly  improved. 

A  rare  form  of  gastritis  that  has  occasionally  been  seen  is  the  para- 
sitic form.  Cases  have  been  reported  in  which  maggots,  larvae  of  fl^ies, 
rain-worms,  and  diptera  larvse  entered  the  stomach  with  the  food  and 
caused  gastritis  ;  and  other  cases  where  ascarides,  tenia,  and  even  oxyuris 
entered  the  stomach  from  the  intestine  and  also  produced  gastritis.  In 
these  cases  the  symptoms  of  the  disease  disappeared  as  soon  as  these 
parasites  were  gotten  rid  of. 

Toxic  gastritis  is  frequently  described  in  a  special  group ;  under  this 
heading  are  included  those  forms  of  inflammation  of  the  stomach  that 
are  caused  by  mineral  acids,  by  caustic  alkalis,  by  certain  metallic  salts, 
by  alcohol,  arsenic,  phosphorus,  corrosive  sublimate,  potassium  chlorate, 
and  similar  substances.  If  the  superficial  layers  of  the  mucosa  are 
involved  alone,  we  speak  of  the  mild  form  of  gastritis ;  if  deeper  layers 
of  the  stomach-wall  are  destroyed  or  inflamed,  we  speak  of  the  severe 
form.  The  effect  of  these  poisons,  however,  not  only  becomes  manifest 
in  the  gastric  mucosa,  but  may  extend  to  other  organs.  It  is  impossible 
to  discuss  all  these  different  forms  of  intoxication  and  poisoning  in  this 
place,  as  it  would  lead  us  much  too  far.  We  refer  our  readers  to  the 
section  on  Poisoning. 

The  effect  of  cold  and  of  high  degrees  of  heat  on  the  surface  of  the 
body  has  also  been  made  responsible  for  the  development  of  acute  gas- 
tritis. Erichsen^  found  pronounced  congestion  of  the  stomach  and 
intestine  in  12  of  14  cases  of  serious  burns  that  he  examined  within  the 
first  twenty-four  hours  after  the  accident.  Among  22  cases  that  he 
examined  between  the  second  day  and  the  second  week  he  found  con- 
^  Science  and  Art  of  Surgery,  vol.  i.,  p.  375. 
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gestion  and  iuflammation  of  the  stomach  and  intestine  in  1 1  cases,  and 
ulceration  of  the  diiodenuin  in  0. 

We  also  see  frequently  gastritic  symptoms  as  a  secondary  condition. 
Gastritis,  it  is  true,  is  more  frequently  found  in  chronic  than  in  acute 
diseases.  We  will  speak,  later  on,  of  the  relation  between  chronic 
diseases  of  the  lungs,  heart-lesions,  chronic  diseases  of  the  liver  and 
kidneys,  a  number  of  constitutional  diseases  like  diabetes  and  leukemia, 
and  their  gastritic  symptoms.  In  this  place  we  will  mention  only  the 
acute  forms  of  dyspepsia  and  gastritis  which  are  seen  in  the  course  of 
acute  diseases.  Much  remains  to  be  discovered  in  this  field.  A  few 
interesting  observations  are,  however,  on  record.  Fenwick  ^  found  that 
in  the  majority  of  cases  of  acute  parenchymatous  nephritis  there  was,  at 
the  same  time,  acute  tubular  gastritis.  Wilson-Fox^  reports  12  cases 
of  diseases  of  the  kidneys,  9  of  which  were  acute  and  4  chronic.  In  all 
the  acute  cases  there  was  also  acute  catarrh  of  the  gastric  glauds.  Fen- 
wick also  found  pronounced  changes  in  the  epithelium  of  the  gastric 
glands  in  scarlatina. 

Many  acute  febrile  diseases,  like  erysipelas,  measles,  variola,  and 
pneumonia,  are  accompanied  by  catarrhal  affections  of  the  gastro-iutes- 
tinal  tract.  This  is  usually  discovered  on  autopsy.  In  the  majority 
(if  cases  symptoms  that  are  characteristic  of  gastritis  are  usually  absent 
during  life.  Beaumont^  stated  in  his  day  that  there  may  be  wide- 
spread catarrhal  inflammation  of  the  gastric  mucosa  without  any  clinical 
symptoms. 

It  is  well  known  that  in  acute  febrile  diseases  gastric  symptoms  fre- 
quently develop.  In  acute  gastric  processes,  of  course,  that  are  due  to 
infection  or  to  poisoning  fever  is  secondary.  On  the  other  hand,  fever 
per  se  may,  under  certain  circumstances,  exercise  an  influence  on  the 
functions  of  the  stomach.  In  regard  to  this  point,  it  is  true,  there  is  a 
great  diversity  of  opinion.  Manassein  *  was  the  first  to  show  that  the 
gastric  juice  of  dogs  with  fever  did  not  possess  as  great  peptic  powers 
as  the  gastric  juice  of  healthy  animals,  and  that  the  former  required  the 
addition  of  hydrochloric  acid  in  order  to  digest  the  same  quantity  of 
albumin  as  normal  gastric  juice  could  digest  without  the  addition  of 
acid.  In  examining  human  subjects  with  fever  Uifelmann  ^  found  that 
the  hydrochloric  acid  of  the  gastric  juice  was  reduced  in  some  cases  and 
in  others  was  increased.  Sassezki^  also  found  that  the  quantity  of 
hydrochloric  acid  varied  in  subjects  with  fever.  He  always,  however, 
found  an  absence  of  hydrochloric  acid  if  the  fever  patient  suflered  from 
dyspepsia.  Hildebrand''  performed  a  number  of  investigations  in  my 
clinic  that  make  it  probable  that  fever  per  se  can  exercise  a  certain 
influence  on  the  production  of  hydrochloric  acid.  The  investigations 
of  Hildebrand  extended  only  to  cases  of  phthisis,  so  that  his  results  do 
not  apply  eo  ipso  to  all  febrile  diseases.     In  the  cases  that  he  examined 

^  Virchoiv's  Arch.^  vol.  exviii.,  p.  349.  ^  Diseases  of  the  Stomach,  p.  124. 

^  Exper.  and  Observ.,  Coombe's  edition,  p.  171.         *  Virchow's  Arch.,  vol.  Iv. 

^  Die  Didt  iii  acut  fieberhaften  Krank.,  1877  ;  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xx. 

^  St.  Peter  shir g.  med.   Wochenschr.,  1879. 

^  Deutsch.  med.   Wochenschr.,  1899,  No.  15. 
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a  direct  damaging  influence  of  the  fever  on  the  secretion  of  gastric  juice 
could  be  determined.  He  also  succeeded  in  causing  an  increased  secre- 
tion of  hydrochloric  acid,  even  to  the  extent  of  producing  free  hydro- 
chloric acid  in  the  stomach-contents,  by  administering  large  doses  of 
antipyrin  to  cases  of  phthisis  that  had  fever,  and  in  whom  free  hydro- 
chloric acid  was  absent.  Free  hydrochloric  acid  appeared  as  soon  as 
the  temperature  dropped.  Even  though  it  should  be  found  that  fever 
can  exercise  a  damaging  influence  on  the  secretion  of  gastric  juice,  or, 
better,  that  an  elevation  of  temperature  can  exercise  this  eiFect,  we  will 
not  be  justified  in  assuming  that  any  true  gastritis  can  be  due  to  fever 
alone.  In  none  of  our  cases  were  there  true  gastritic  symptoms,  and 
the  only  demonstrable  change  in  the  stomach  was  the  decreased  produc- 
tion of  gastric  juice. 

The  Anatomic  Changes  Observed  in  Acute  Gastritis. — 
We  know  very  little  of  the  finer  anatomic  changes  seen  in  acute  pri- 
mary gastritis.  This  is  due  to  the  fact  that  patients  with  this  disease 
rarely  die.  On  the  other  hand,  we  must  never  forget  that  postmortem 
changes  occur  more  rapidly  in  the  stomach  than  in  any  other  organ. 
Only  when  particular  precautions  are  taken  are  we  able  to  gain  a  true 
histologic  picture  of  the  conditions  that  existed  in  the  stomach  during 
life.  In  order  to  render  a  histologic  postmortem  examination  of  the 
stomach  more  easy,  many  animal  experiments  have  been  performed ; 
the  gastric  changes  observed  in  postmortem  examination  of  subjects  that 
died  from  acute  febrile  diseases  have  also  been  studied.  However  valu- 
able investigations  of  this  kind  may  be,  the  results  obtained  by  this 
method  cannot  be  directly  applied  to  simple  genuine  gastritis. 

The  following  macroscopic  changes  in  the  gastric  mucosa  are  seen  in 
acute  gastritis.  The  mucous  membrane  is,  as  a  rule,  more  or  less  red- 
dened and  swollen,  either  diffusely  or  in  circumscribed  areas,  and  is 
covered  with  tough,  usually  cloudy,  mucus.  Here  and  there  small 
hemorrhages  may  be  found. 

Beaumont  described  changes  of  this  kind  in  his  celebrated  patient, 
the  Canadian  with  a  gastric  fistula.  This  patient  at  one  time  developed 
an  acute  catarrh  of  the  stomach  that  lasted  for  a  short  time,  and  Beau- 
mont examined  the  lining  membrane  of  the  stomach  and  found  that  the 
mucosa  was  slightly  swollen,  covered  with  tough  mucus,  and  roughened, 
particularly  in  the  region  of  the  pylorus.  The  gastric  juice  had  a 
slightly  acid,  neutral,  or  alkaline  reaction,  and  the  food  remained  in  the 
stomach  for  several  hours  without  being  digested. 

This  observation  of  Beaumont  alone  shows  us  that  in  acute  gastritis 
the  secretion  of  the  gastric  juice  is  more  or  less  reduced,  and  that,  con- 
sequently, digestion  is  disturbed. 

The  finer  changes  that  are  seen  in  acute  gastritis  occur  chiefly  in  the 
surface  epithelium,  the  glandular  epithelium,  and  the  interstitial  tissues. 
The  superficial  epithelial  layer  is  partly  loosened,  shows  mucoid  degen- 
eration, and  is  in  a  state  of  cloudy  swelling.  In  the  glandular  epithe- 
lium no  difference  can  be  seen  between  the  parietal  and  the  peptic  cells  ; 
all  the  cells  are  in  a  state  of  cloudy  swelling  and  fatty  degeneration,  and 
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all  are  very  much  contracted.  The  capillaries  in  the  superficial  layers 
of  the  mucosa  are  much  dilated.  lu  the  interstitial  tissues  there  is  an 
abundant  accumulation  of  round-cells.  Acute  gastritis  in  its  totality, 
therefore,  presents  the  })icture  of  a  more  or  less  pronounced  hyperemia 
of  the  mucosa,  with  desquamation  of  the  epithelium  and  involvement  of 
the  glandular  epithelia ;  also  occasionally  mild  symptoms  of  irritation 
of  the  interstitial  tissues. 

Symptoms. — Simple  acute  gastritis  may,  of  course,  assume  dif- 
ferent degrees  of  severity.  As  a  rule,  the  disease  causes  no  fever ;  in  a 
few  cases  a  mild  type  of  febrile  disturbance  may  be  observed.  "We  dis- 
tinguish, therefore,  the  febrile  from  the  afebrile  form  of  gastritis.  These 
two  forms,  however,  coincide  in  all  essential  points.  As  a  rule,  a  series 
of  subjective  symptoms  develop  soon  after  the  noxious  agency  that 
inflicts  the  damage  to  the  stomach  begins  to  act.  There  are  loss  of 
appetite,  a  feeling  of  discomfort,  and  pressure  and  fulness  in  the  region 
of  the  stomach  ;  in  a  short  time  nausea  and  belching  develop.  The  gas 
that  is  raised  is  usually  acid,  bitter,  and  disagreeable  to  the  taste. 
Vomiting  frequently  occurs,  and  malodorous,  acid,  disagreeable  rem- 
nants of  food  that  are  either  altogether  undigested  or  only  slightly 
digested,  and  are  frequently  in  a  state  of  fermentation,  are  evacuated. 
In  many  cases  vomiting  occurs  very  soon  after  the  introduction  of  the 
disease-producing  agency  ;  in  other  cases  some  time  elapses  before  vom- 
iting occurs.  In  the  latter  instance  remnants  of  food  appear  in  the 
vomit  that  were  introduced  into  the  stomach  hours  before.  Considerable 
quantities  of  mucus  are  also  usually  seen  in  the  vomit.  Patients  fre- 
quently bring  about  vomiting  artificially  if  it  does  not  occur  spon- 
taneously. 

The  reaction  of  the  vomit  is  usually  acid,  but  the  total  acidity  of 
the  stomach-contents  is  usually  reduced,  and  free  hydrocliloric  acid  is, 
as  a  rule,  absent.  Organic  acids,  as  lactic  acid,  butyric  acid,  and  acetic 
acid,  can  frequently  be  found.  In  rare  cases  the  stomach-contents  may 
be  neutral.  If  vomiting  is  very  severe  and  frequent,  bile  constituents 
are  occasionally  raised.  Sometimes  the  vomit  may  consist  of  pure  bile. 
If  a  test-breakfast  is  administered  to  these  patients  as  soon  as  the  first 
violent  symptoms  have  abated,  and  if  the  stomach-contents  are  pumped 
out  an  hour  afterward,  the  particles  of  bread  that  were  eaten  will  be 
found  in  a  coarse  state  and  mixed  with  mucus.  They  look  as  if  they 
had  just  been  chewed  and  swallowed.  The  reaction  of  the  stomach-con- 
tents is  only  slightly  acid,  and  free  hydrochloric  acid  is,  as  a  rule,  absent. 

An  objective  examination  of  the  patient  reveals  little  that  is  charac- 
teristic ;  the  tongue  is  usually  coated  with  a  thick,  tough,  grayish  layer 
of  mucus,  and  appears  swollen.  The  imprint  of  the  teeth  can  usually 
be  distinctly  seen  on  its  edges.  The  tongue  does  not  regain  its  normal 
red  color  until  the  condition  of  the  patient  begins  to  improve,  the  red- 
ness first  appearmg  at  the  edges  and  on  the  point  of  the  tongue.  Patients 
complain  of  a  bad,  acid,  or  stale  taste  in  the  mouth  ;  the  ajjpetite  is 
altogether  lost,  and  there  may  be  absolute  disgust  for  food.  The  thirst 
is  usually  increased. 
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The  region  of  the  stomach  is  usually  somewhat  distended  and  sen- 
sitive over  its  whole  extent ;  it  may  be  painful  spontaneously  or  on 
pressure. 

Other  subjective  symptoms  are  headache,  vertigo,  a  feeling  of  las- 
situde, and  weakness.  The  intensity  of  these  symptoms,  of  course, 
varies  in  individual  cases ;  the  urine  is  scanty,  dark,  of  a  high  specific 
gravity,  and  contains  much  urates ;  occasionally  it  contains  a  little 
indican.  The  pulse  is  usually  accelerated  and  easily  compressible.  A 
retardation  of  the  pulse-beat  is  rare,  and  is  found  only  in  the  severe 
forms  of  acute  gastritis.  The  course  of  the  disease  varies  ;  in  mild 
forms  the  patients  feel  very  much  relieved  immediately  after  vomiting  and 
all  the  symptoms  rapidly  disappear ;  in  more  severe  forms  vomiting  occurs 
repeatedly  and  the  patients  complain  of  constant  nausea,  even  though 
nothing  is  introduced  into  the  stomach.  If  vomiting  occurs  under  these 
conditions,  nothing  is  raised  but  mucus  and  bile.  In  many  cases  the 
irritation  of  .the  stomach  extends  to  the  intestine,  so  that  more  or  less 
severe  attacks  of  diarrhea  occur  at  the  same  time.  A  tendency  to  con- 
stipation is  more  frequently  seen  than  diarrhea,  particularly  in  the  first 
days  of  the  disease.  If  the  duodenum  is  aifected,  icterus  may  even 
develop. 

The  different  symptoms  that  we  have  described  do  not,  of  course, 
occur  with  the  same  intensity  in  all  cases.  In  milder  cases  there  is  no 
vomiting  at  all,  only  a  little  nausea,  a  feeling  of  discomfort  in  the  region 
of  the  stomach  on  pressure,  and  a  lack  of  appetite.  All  these  symp- 
toms disappear  in  the  course  of  a  few  days,  provided  the  patient  is  care- 
ful in  what  he  eats  and  does  not  overtax  his  stomach.  The  appetite 
soon  returns,  diuresis  increases,  and  the  urine  grows  light  and  clear. 
In  more  severe  cases  the  symptoms  continue  for  a  longer  time, — usually 
for  a  number  of  days, — then  gradually  subside  in  severity  until  a  cure 
is  effected  gradually. 

I  have  already  mentioned  that  simple  acute  gastritis  usually  runs  its 
course  Avithout  fever ;  there  are,  however,  certain  cases  that  are  accom- 
panied by  a  rise  of  temperature.  This  is  particularly  the  case  in  chil- 
dren and  young  subjects  ;  here  acute  gastritis  is  complicated  frequently 
by  a  mild  or  severe  degree  of  fever.  A  chill  rarely  ushers  in  the  dis- 
ease, although  the  patients  frequently  complain  of  a  feeling  of  coldness, 
followed  by  heat.  The  temperature  rarely  rises  very  high ;  in  excep- 
tional cases,  however,  it  may  reach  39°  C.  or  even  more.  When  this 
occurs,  other  symptoms  appear :  there  are  great  lassitude,  pain  in  the 
limbs,  etc.      Eruptions  of  herpes  labialis  are  also  occasionally  observed. 

The  fever  is  usually  of  the  remittent  type ;  the  remissions  gradually 
occur  at  less  frequent  intervals,  and  in  a  short  time  the  temperature 
drops  back  to  normal.  In  other  cases,  again,  the  fever  terminates  by 
crisis.  In  general,  however,  acute  gastritis  is  not  complicated  by  fever. 
Whenever  we  see  fever  together  with  gastritis,  we  must  always  suspect 
that  the  gastritic  symptoms  are  secondary  to  some  other  cause,  and  are 
only  a  symptom  of  some  primary  disease.  It  would  be  better  if  the 
term  "  febris  gastrica  "  were  omitted  from  our  nomenclature,  for  cases 
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that  are  designated  iu  this  way  arc  usually  simple  acute  gastritis,  or 
they  are  some  other  disease,  like  typhoid  or  influenza,  that  is  accom- 
panied by  stomach  symptoms.  In  tlie  former  case  the  name  "  gastritis  " 
is  sufficient ;  in  tlic  latter,  the  condition  should  be  designated  by  the 
name  of  the  disease.  It  cannot  be  denied,  of  course,  that  it  may  be 
difficult  to  make  a  positive  diagnosis  in  cases  of  this  character,  partic- 
ularly during  the  first  days  of  the  disease. 

Diagnosis. — Simple  acute  gastritis  without  fever  is  usually  easy 
to  diagnose.  Acute  gastric  symptoms,  it  is  true,  do  not  justify  us  in 
diagnosing  acute  gastritis  offhand  ;  the  vomit  must  be  examined,  or 
the  stomach-contents  must  be  removed  and  analyzed.  If  coarse  and 
undigested  particles  of  food  are  discovered,  particularly  remnants  of  a 
meal  that  was  eaten  several  hours  before,  or  if  there  is  an  abundant 
admixture  of  mucus,  if  there  is  more  or  less  subacidity,  and  if  organic 
acids  are  present,  the  diagnosis  can,  of  course,  be  made,  especially  if  the 
history  of  the  case  shows  that  the  stomach  was  injured  directly  some 
time  before  by  overeating  or  by  the  ingestion  of  indigestible  food. 

In  many  cases  a  variety  of  symptoms  are  seen  in  addition  to  gastric 
symptoms,  namely,  certain  nervous  symptoms,  like  headache,  a  sensation 
of  fear,  intercostal  neuralgia,  herpes  zoster ;  there  may  also  be  dyspnea, 
and  all  these  symptoms  may  be  so  prominent  that  the  significance  of  the 
gastric  symptoms  may  be  underestimated.  This  is  particularly  the  case 
in  nervous  individuals.  If  the  history  of  these  cases,  the  etiology,  and 
the  course  of  the  disease  are  carefully  investigated,  the  diagnosis  should 
not,  however,  be  difficult.  In  severe  forms  of  toxic  gastritis  in  which 
symptoms  of  general  intoxication  or  of  infection  supervene,  the  diagnosis 
may  be  rendered  particularly  difficult. 

Acute  gastritis  can  hardly  be  confounded  with  gastric  ulcer  or  with 
gall-stone  colic.  Ulceration  of  the  stomach  never  produces  symptoms 
that  resemble  acute  gastritis  unless  there  is  acute  circumscribed  peri- 
tonitis. In  gall-stone  colic  violent  pain  is  the  predominant  feature,  and 
this  is  never  found  in  simple  acute  gastritis.  The  latter  disease  can 
never  be  confounded  with  acute  peritonitis  nor  with  exudative  pleuritis 
on  the  left  side  and  similar  conditions,  provided  the  patient  is  examined 
carefully.  It  also  seems  impossible  to  confuse  acute  afebrile  gastritis 
with  any  other  disease  of  the  stomach.  Chronic  diseases  of  the  stomach 
are  excluded ;  and  of  the  acute  forms  of  gastric  disorders,  the  only  one 
that  could  possibly  lead  to  error  is  nervous  gastralgia-  accompanied  by 
hyperacidity ;  even  here,  however,  the  differential  diagnosis  is  easy. 
Attacks  of  nervous  gastralgia  are,  as  a  rule,  caused  by  some  psychic 
excitement,  mental  overexertion,  anger,  etc.  The  most  prominent  symp- 
tom is  pain  that  usually  lasts  for  a  few  hours  only.  If  vomiting  occurs, 
the  material  raised  consists  of  very  acid  food-particles,  and  never  con- 
tains products  of  abnormal  fermentation,  mucus,  etc.  The  only  ab- 
normality to  be  discovered  is  an  increase  in  the  hydrochloric  acid.  In 
subjects  who  are  predisposed  to  this  form  of  gastric  attack  a  history 
of  previous  seizures  can  usually  be  elicited,  for  attacks  of  this  character 
never  occur  singly,  but  are  usually  repeated. 
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Another  form  of  acute  gastritis  may  lead  to  error,  and  that  is  acute 
febrile  gastritis.  I  am  personally  of  the  opinion  that  fever  is  rare  in 
acute  gastritis.  If  there  is  fever  together  with  pronounced  gastric 
symptoms,  we  should  always  be  suspicious  of  some  acute  infectious  dis- 
ease like  typhoid.  The  spleen  should  be  examined  carefully.  It  is  a 
well-known  fact  that  in  practice  many  cases  that  are  not  fully  understood 
are  conveniently  called  "  gastric  fever,"  and  that  many  obscm'e  infections 
are  probably  included  under  this  term.  We  should  speak  of  febrile 
gastritis  only  in  those  cases  in  which  dyspeptic  symptoms  appear  together 
with  fever,  and  m  which  the  temperature  drops  to  normal  as  soon  as 
the  dyspeptic  symptoms  disappear. 

It  is  hardly  necessary  to  say  anything  in  regard  to  the  prognosis. 
Simple  acute  gastritis  always  terminates  favorably.  There  is  a  certain 
danger  in  recurrences ;  the  stomach  frequently  is  exposed  to  the  same 
damaging  influences,  and  if  this  occurs,  acute  gastritis  may  gradually 
develop  into  chronic  gastritis,  followed  by  secondary  atony  and  other 
sequelae. 

Treatment. — Acute  gastritis  can  midoubtedly  be  prevented  in 
many  cases  ;  in  other  instances  it  appears  that  the  patient  could  not 
possibly  have  predicted  that  his  stomach  would  become  disordered. 
Acute  gastritis  frequently  follows  the  ingestion  of  spoiled  or  adulterated 
food ;  here  the  patients  frequently  cannot  know  that  the  food  they  are 
eating  is  harmful.  The  individual  is  hardly  responsible  for  this  ;  the 
blame  must  be  attached  to  those  authorities  whose  duty  it  is  to  super- 
vise the  food  that  is  in  the  market,  and  to  determine  whether  it  is  adul- 
terated or  spoiled.  If  patients,  on  the  other  hand,  are  in  the  habit  of 
indulging  in  excesses  ;  if  they  expose  themselves  to  influences  that  they 
know  will  damage  the  stomach, — for  instance,  if  they  persist  in  eating 
food  that  is  too  hot  or  too  cold  or  is  indigestible, — they  alone  are,  of 
course,  to  blame.  It  is  the  duty  of  the  physician  to  prescribe  a  rational 
mode  of  life  and  a  rational  dietary  for  patients  who  are  attacked  by 
acute  gastritis  whenever  they  indulge  in  excesses  of  this  kind.  Advice 
of  this  character  is,  of  course,  rarely  followed.  In  the  case  of  children, 
who  are  particularly  predisposed  to  gastritis,  it  is  the  duty  of  the  parents 
and  of  the  physician  to  see  that  the  diet  is  selected  carefully  ;  overload- 
ing the  stomach  with  sweets,  fruit,  cake,  etc.,  is  a  daily  occurrence  in 
the  life  of  a  child.  This  easily  leads  to  fermentative  processes,  so  that 
the  stomach  becomes  abnormally  distended  and  may  even  grow  ectatic. 
Children  frequently  are  afflicted  with  gastritis  from  eating  unripe  or 
dirty  fruit ;  fruit  should  always  be  cleansed  and  washed  thoroughly 
before  eating  ;  parents  should  never  allow  their  children  to  eat  un- 
peeied  pears,  apples,  and  fruit  of  that  kind.  All  these  prophylactic 
measures  are,  of  course,  so  self-evident  that  we  need  not  enter  into  their 
discussion  any  further,  even  though  these  common-sense  rules  are  vio- 
lated daily. 

In  regard  to  treatment  proper,  I  might  say  that  it  is  hardly  neces- 
sary in  the  majority  of  cases ;  in  many  instances  acute  gastritis  is  cured 
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without  any  assistance,  and  cases  of  this  kind  usually  run  a  very  short 
course. 

A  restitution  to  normal  may  occur  in  two  ways :  the  stomach  may 
either  get  rid  of  the  ingesta  by  vomiting,  or  the  patient  may  lose  his 
appetite  and  refrain  from  eating  for  some  time.  If  the  physician  wishes 
to  treat  cases  of  this  kind  at  all,  he  should  treat  them  along  these  two 
lines. 

In  cases  where  the  stomach  cannot  get  rid  of  the  ingesta  by  vomit- 
ing, or  where  the  evacuation  of  spoiled  food  is  incomplete,  the  stomach- 
contents  should  be  removed  artificially.  This  can  be  done  either  by 
emetics  or  by  lavage  ;  the  latter  method  is  the  more  rational  of  the  two. 
All  internal  emetics,  particularly  tartar  emetic,  which  is  still  in  univer- 
sal use,  are  bad,  for  the  reason  chiefly  that  they  irritate  the  gastric 
mucosa  and  because  some  time  elapses  before  vomiting  occurs,  and  the 
patients  feel  very  uncomfortable  in  the  mean  time. 

Some  persons  find  it  exceedingly  difficult  to  vomit ;  some  patients 
can  vomit  if  they  experience  the  slightest  nausea  ;  others  again  can 
hardly  perform  the  act  of  vomiting,  even  though  they  be  exceedingly 
nauseated,  and  these  latter  cases  are  frequently  severely  prostrated  after 
the  administration  of  an  emetic.  If  it  is  desired  to  produce  emesis  by 
drugs,  apomorphin  should  be  administered  subcutaneously,  for  this 
remedy  possesses  the  advantage  of  acting  more  rapidly  for  a  shorter 
time  and  with  greater  certainty.  At  the  same  time  it  does  not  irritate 
the  gastric  mucosa. 

It  is  always  more  rational,  however,  to  evacuate  the  stomach-con- 
tents by  means  of  the  stomach-tube  in  all  cases  in  which  the  stomach 
is  unable  to  get  rid  of  its  contents  spontaneously.  Physicians  them- 
selves are  responsible  for  the  fact  that  this  method  is  not  universally 
adopted  in  practice.  If  the  storaach-tube  is  introduced  by  an  experi- 
enced hand,  no  disagreeable  symptoms  are  complained  of ;  the  proced- 
ure has  the  additional  advantage  of  producing  the  desired  eifect  in  less 
time  than  an  emetic  ;  the  evacuation  of  the  stomach-contents,  more- 
over, is  more  complete  and  more  certain. 

Many  patients  are  afraid  of  the  tube,  and  protest  if  the  very  name 
of  the  instrument  is  mentioned.  If  the  instrument  is  unskilfully  intro- 
duced, the  patients  undoubtedly  suffer  a  great  deal  of  distress,  and  it  is 
the  duty  of  every  physician  to  practise  the  introduction  of  the  stomach- 
tube  until  he  becomes  an  expert  in  its  manipulation.  Very  few 
patients  will  object  to  the  introduction  of  the  tube  if  the  physician 
insists  upon  it  energetically. 

Its  use  is  still  less  common  in  children.  In  the  case  of  very 
small  children,  where  acute  gastritis  is  very  frequent,  it  is  still 
customary  to  give  emetics.  This  method  is  certainly  insufficient ; 
the  administration  of  an  emetic  never  produces  complete  evacuation 
of  the  stomach-contents,  whereas  the  use  of  the  tube  does.  In  the 
case  of  children  it  is  particularly  necessary  to  do  something  at  once, 
for  severe  symptoms  of  collapse  may  appear  suddenly  in  acute  gastritis. 
It  is  astonishing  to  see  the  good  effects  that  almost  immediately  follow 
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thorough  lavage  of  the  stomach.  Although  the  children  may  have 
vomited  repeatedly,  there  is  no  improvement  m  their  condition,  as  only 
a  small  portion  of  the  iugesta  is  removed  with  each  effort,  and  the 
stomach  is  never  completely  evacuated.  As  a  result,  fermentation  and 
abnormal  decomposition  of  stomach-contents  continue.  As  soon,  how- 
ever, as  the  stomach  is  thoroughly  washed  out,  vomiting  stops  and  the 
child  rapidly  recovers.  In  passing  the  tube  in  childi'eu,  a  size  should 
be  chosen  that  is  adapted  to  their  age,  and  in  very  small  children  a 
X^laton  urethral  catheter  ^  should  be  used. 

In  performing  lavage  of  the  stomach  it  is  best  to  instruct  the  patient 
to  occupy  different  positions,  for  only  in  this  way  can  the  organ  thor- 
oughly be  cleansed.  The  water  should  first  be  allowed  to  flow  when  the 
patient  is  in  the  erect  position  ;  then  when  he  is  lying  down.  In  the 
case  of  small  children  this  is  not  difficult ;  in  the  case  of  adults  it  is 
necessary  that  the  patient  should  have  a  certain  tolerance  for  the  tube ; 
if  this  is  not  the  case,  the  instrument,  of  course,  cannot  remain  in  place 
a  sufficient  length  of  time.  If  necessary,  lavage  may  be  repeated.  It 
is  also  good  sometimes  to  add  a  little  sodium  bicarbonate  (a  teaspoonful 
to  one  liter)  to  the  wash-water,  for  this  aids  in  dissolving  the  mucus. 
Some  authors  have  recommended  the  addition  of  hydrochloric  acid  in 
order  to  destroy  fermentative  organisms.  From  a  theoretic  point  of 
view  this  procedure  is  rational ;  in  practice,  however,  I  have  never  seen 
any  appreciable  effect  on  fermentation  following  the  employment  of 
such  small  quantities  of  hydrochloric  acid  as  are  used  in  this  treatment. 
The  most  important  point  is  thoroughly  to  wash  the  stomach,  if  neces- 
sary, in  obstinate  cases,  repeatedly. 

Medicamentous  treatment  proper  is  hardly  indicated  in  cases  of 
simple  acute  gastritis.  If  the  case  is  one  of  poisoning  and  there  is 
severe  gastritis,  drugs  are  necessary.  I  refer  to  the  section  on  the  differ- 
ent forms  of  intoxication  for  the  different  antidotes  that  are  required. 

Diet. — As  in  any  other  form  of  acute  inflammation,  the  affected 
organ  should  be  spared  and  kept  at  rest.  This  can  very  easily  be  done 
in  the  case  of  the  stomach — more  easily,  in  fact,  in  the  case  of  this 
organ  than  in  any  other.  In  small  children,  particularly  if  they  are 
very  much  exhausted  after  an  attack  of  acute  gastritis,  it  may  be  good 
treatment  to  give  a  little  food  soon  afterward.  In  the  case  of  adults, 
however,  it  is  an  easy  matter  to  maintain  total  abstinence  for  one  or  two 
days.  If  necessary,  food  can  be  introduced  in  some  other  way ;  this, 
however,  is  rarely  necessary.  The  chief  reason  why  this  total  absti- 
nence treatment  is  not  more  generally  carried  out  in  practice  is  that  the 
patients  themselves  believe  that  the  stomach  must  be  offered  food,  and 
that  they  will  be  cured  sooner  if  they  eat  something.  As  a  matter  of 
fact,  nature  seems  to  point  the  way,  for,  in  general,  there  is  so  much 
nausea  that  the  patients  cannot  eat  anything.     Physicians  should  com- 

^  It  is  true  that  coarse,  coagulated  particles  of  food  cannot  be  removed  completely 
through  a  Nelaton  catheter  ;  the  introduction  of  the  instrument,  however,  causes 
vomiting,  and  it  is  an  easy  matter  thoroughly  to  cleanse  the  stomach  afterward  by 
washing  it  with  water. 
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bat  this  prejudice  and  see  that  nothing  is  taken.  It  is  utterly  senseless 
to  prescribe  a  remedy  ut  aliquid  fecisse  videamur  ;  this  is  particularly 
the  case  if  the  administration  of  medicine  interferes  with  the  rest  that 
the  stomach  shoidd  enjoy.  Occasionally  the  cxhiijition  of  some  drug 
may  be  necessary  in  order  to  act  psychically  or  by  suggestion.  If  the 
})aticnts  are  prejudiced  in  favor  of  eating  something,  they  should  be 
advised  to  refrain  from  doing  so  for  a  day  or  two ;  they  must  be  con- 
vinced that  the  introduction  of  food  is  bad.  It  is  much  better  to  instruct 
the  patients  to  do  absolutely  nothing,  and  not  to  eat  anything  at  all,  than 
to  try  different  things  in  order  to  determine  what  the  stomach  will  tol- 
erate. The  length  of  time  during  which  the  patient  should  abstain  wall 
vary  with  the  severity  of  the  attack.  In  simple  acute  gastritis  one  or 
two  days  of  abstinence  are  usually  sufficient.  The  patients  themselves 
will  usually  follow  out  the  treatment  much  more  readily  than  the  rela- 
tives, chiefly  because  the  former  suffer  from  anorexia  and  do  not  care 
to  eat. 

Whereas  the  patients  rarely  have  a  craving  for  food,  they  frequently 
■complain  of  thirst.  It  is  not  good  treatment  to  allow  them  to  drink 
large  quantities  of  fluid  ;  the  patients  may  be  allowed  to  moisten  their 
mouth,  to  rinse  it  with  water,  or  to  hold  little  pieces  of  ice  in  their 
mouth  without  swallowing  them.  Small  quantities  of  carbonated  water 
or  a  dilute  solution  of  hydrochloric  acid  may  be  allowed.  Sometimes  the 
patients  enjoy  a  little  cold  unsweetened  tea.  The  patients  should  always 
be  instructed  to  take  very  small  quantities  of  these  different  beverages 
at  one  time. 

If  this  treatment  is  instituted,  acute  gastritic  symptoms  usually 
disappear  in  a  short  time ;  the  patients  regain  their  appetite,  and  the 
tongue,  which  is  usually  thickly  coated,  soon  clears  up.  In  the  begin- 
ning liquid  food  should  be  given,  particularly  soups  and  mushes,  but 
only  in  small,  gradually  increasing  quantities.  A  little  yolk  of  egg 
may  be  added  to  these  soups.  Milk  taken  a  swallow  at  a  time  is  also 
tolerated.  As  a  rule,  the  appetite  rapidly  improves,  so  that  a  larger 
quantity  of  solid  food  can  be  administered ;  I  have  formulated  a  scale 
of  digestibility  in  the  section  on  Diet.  The  patients  may  have  some 
young  veal  boiled  in  bouillon,  calves'  brain,  boiled  pigeon,  boiled  chicken, 
scraped  raw  beef,  scraped  smoked  ham,  etc.  ;  in  addition,  some  cakes,  a 
little  Zwieback,  and  later  a  little  mashed  potato. 

In  many  cases,  particularly  the  mild  ones,  the  treatment  described 
is  all  that  is  necessary.  In  some  cases,  however,  other  methods  will 
have  to  be  instituted.  Many  cases  of  gastritis  develop  symptoms  of 
intestinal  inflammation ;  this  is  evident  when  we  consider  that  the 
same  noxious  influences  that  irritate  the  stomach  usually  irritate  the 
intestine  as  well ;  when  both  stomach  and  intestine  are  irritated,  we 
usually  speak  of  acute  gastro-enteritis.  If  we  have  reason  to  believe 
that  the  intestine  also  is  inflamed  and  that  decomposed  and  irritating 
masses  are  present,  it  is  good  treatment  to  evacuate  the  bowel-contents. 
Simple  injections  of  water  are  not  sufficient,  because  they  reach  only  the 
lower  portion  of  the  intestine.     Calomel  is  the  best  remedy,  and  is  sue- 
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cessful  in  treating  the  gastro-intestinal  disorders  of  children  ;  it  should 
also  be  employed  in  the  case  of  adults.  This  drug  is  particularly 
suitable  because  it  leads  to  an  easy  and  rapid  evacuation  of  the  bowel- 
contents,  possesses  cholagogue  properties,  and  is  at  the  same  time  a  dis- 
infectant. Simple  constipation  can  usually  be  treated  by  large  injections 
of  warm  water.  Only  in  those  cases  where  obstinate  constipation  per- 
sists for  several  days,  and  where  repeated  injections  of  warm  water 
fail  to  give  relief,  laxatives  may  be  employed ;  violent  purgatives  and 
drastics  should  be  avoided.    The  best  remedy  in  these  cases  is  castor  oil. 

Violent  attacks  of  diarrhea  are  rare.  It  is  bad  treatment  to  try  to 
stop  them  at  once  by  the  administration  of  opiates ;  it  is  much  more 
rational  to  promote  a  thorough  evacuation  of  the  intestine  by  the  ad- 
ministration of  a  few  large  doses  of  calomel,  particularly  in  those  cases 
in  which  diarrhea  occurs  in  the  beginning  of  the  attack. 

Of  other  symptoms  that  occasionally  need  special  treatment  I  might 
mention  the  loss  of  appetite.  If  anorexia  persists  for  a  long  time, 
hydrochloric  acid  may  be  administered  to  advantage.  This  remedy 
should  be  given  in  doses  of  from  8  to  10  drops  in  a  wineglassful 
of  water  before  eating.  I  have  found  that  the  administration  of 
hydrochloric  acid  after  meals  is  not  so  useful  as  before  eating,  and  that 
the  former  mode  of  exhibition  does  not  improve  the  appetite.  The 
theory  of  administering  hydrochloric  acid  before  meals  is,  of  course,  to 
supply  free  hydrochloric  acid,  which  is  usually  absent  in  acute  gastritis. 
Condurango  bark  in  the  form  of  the  decoction  of  the  maceration,  plus 
a  little  hydrochloric  acid,  or  in  the  form  of  the  fluid  extract,  may  be 
tried  in  these  cases. 

Analgesics  are  rarely  indicated.  Pain,  which  occasionally  occurs 
together  with  the  symptoms  of  gastritis,  with  nausea  and  vomiting,  is 
usually  relieved  by  the  other  measures  that  we  have  described,  partic- 
ularly by  thorough  lavage  of  the  stomach.  If  pain  persists  for  a  long 
time  after  the  stomach  has  been  washed  out,  the  diagnosis  of  acute  gas- 
tritis becomes  doubtful.  In  some  cases  there  is  an  extraordinary  degree 
of  hyperesthesia,  and  here  it  may  be  necessary  to  administer  sedative  or 
narcotic  remedies.  It  is  better  not  to  give  these  drugs  by  mouth,  but 
to  administer  them  in  the  form  of  suppositories.  The  best  drugs  for 
this  purpose  are  belladonna,  codein,  or  opium.  The  subcutaneous  in- 
jection of  morphin  cannot  be  recommended. 

{b)  SEVERE  ACXJTE  AND  TOXIC  GASTRITIS. 
The  majority  of  authors  prefer  the  term  "  toxic  gastritis,"  and  this 
designation  is  justified  chiefly  for  the  reason  that  severe  forms  of  acute 
gastritis  are  probably  always  due  to  the  action  of  some  toxic  substance. 
My  reason  for  using  the  term  "  severe  gastritis  "  is  twofold  :  in  the  first 
place,  I  wish  to  place  this  form  in  juxtaposition  to  simple  acute  gastritis  ; 
in  the  second  place,  I  wish  to  indicate  that  every  form  of  toxic  gastritis 
is  not  necessarily  severe.  Penzoldt,  as  a  matter  of  fact,  goes  so  far 
as  to  say  that  almost  any  form  of  gastritis  is  more  or  less  toxic  in 
character,  and  I  agree  with  him.     It  is  almost  impossible  to  differentiate 
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the  different  forms  of  gastritis  according  to  their  etiology.  For  all 
these  reasons  the  classificiitiou  of  acute  gastritis  into  mild  and  severe 
forms  seems  to  be  the  most  natural  one,  even  though  the  term  toxic 
gastritis  is  justifiable  from  a  practical  point  of  view. 

It  will,  of  course,  be  impossible  to  discuss  all  the  symptoms  of  in- 
toxication that  are  producid  by  different  poisons  ;  all  we  can  do  in  this 
place  is  to  discuss  briefly  the  more  severe  gastric  symptoms  that  are 
produced  by  certain  toxic  substances.  The  poisons  that  are  capable  of 
directly  damaging  the  gastric  mucosa  are,  above  all,  concentrated 
mineral  acids,  carbolic  acid,  caustic  alkalis,  and  alcohol.  Phosphorus, 
arsenic,  corrosive  sublimate,  potassium  chlorate,  cyanid  of  potassium, 
and  similar  poisons  may  also  produce  the  symptom-complex  of  severe 
acute  gastritis. 

Mineral  acids  and  caustic  alkalis  are  the  most  prolific  cause  of  these 
severe  forms  of  gastritis.  The  symptoms  A\dll  vary  according  to  the 
character  of  the  poison,  according  to  the  quantity  ingested,  and  accord- 
ing to  the  state  of  the  stomach  when  the  poison  was  introduced.  If 
the  stomach  was  empty,  the  effects  will  be  more  severe  than  if  the  stom- 
ach was  filled  with  food. 

Some  toxic  substances  produce  varying  degrees  of  sloughing  of  the 
gastric  mucosa  ;  others  produce  inflammator}^  irritation  or  glandular  in- 
flammation, with  fatty  degeneration  of  the  glandular  epithelia,  etc. 
The  former  effect  is  exercised  chiefly  by  corrosive  poisons,  namely,  acids 
and  caustic  alkalis ;  the  latter,  by  alcohol  and  phosphorus. 

Symptoms. — As  soon  as  any  of  the  above-named  poisons  come  in 
contact  with  the  gastric  mucosa  symptoms  of  violent  acute  gastritis 
ap})ear,  followed  sooner  or  later  by  serious  symptoms  of  general  intoxi- 
cation. In  regard  to  the  latter  group  of  symptoms,  we  refer  to  the 
section  on  Intoxications.  If  corroding  fluids  are  swallowed,  much  will 
depend  on  the  position  that  the  patient  occupies  at  the  time  ;  whether 
or  not  the  pharynx  and  the  esophagus  are  affected.  If  the  corroding 
fluid  is  taken  while  the  individual  is  in  the  erect  position, — and  this 
will  be  the  rule, — the  region  of  the  lower  end  of  the  greater  curvature 
near  the  pylorus  mil  chiefly  be  involved.  This  explains  the  fact  that 
swallowing  corrosive  poisons  frequently  leads  to  cicatricial  stenosis  of 
the  pyloric  region ;  if  the  poison  is  swallowed  while  the  patient  is  l}'ing 
down,  the  pharynx  and  esophagus  are  injured  to  a  greater  degree  than 
if  the  patient  is  sitting  down  or  standing  up.  At  the  same  time  the 
first  effect  of  the  poison  will  be  exercised  on  the  posterior  wall  of  the 
stomach. 

Immediately  after  swallowing  the  poison,  whatever  its  character, 
the  patient  experiences  pain  in  the  pharynx,  along  the  sternum, 
and  in  the  epigastric  region.  The  pain  is  usually  very  violent  and 
burning  in  character.  Almost  mthout  exception  vomiting  occurs  and 
is  frequently  repeated.  Even  this,  however,  fails  to  relieve  the  patient's 
distress.  If  the  poison  enters  the  stomach  when  it  is  empty,  vomiting 
usually  occurs  at  once ;  if  the  stomach  was  full,  yomiting  usually  is 
delayed  a  little  while.     The  appearance  of  the  vomit  varies  accordingly. 
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If  the  stomach  contained  food,  abundant  food-remnants  will  be  found 
in  the  vomit ;  if  not,  there  will  be  much  blood  and  mucus,  and  possibly 
shreds  of  the  mucous  lining  of  the  stomach. 

External  inspection  of  the  abdomen  reveals  nothing  characteristic. 
In  some  cases  the  region  of  the  stomach  protrudes ;-  in  others  it  is  re- 
tracted. In  all  cases  the  abdomen,  and  particularly  the  gastric  region, 
is  sensitive  to  pressure — sometimes  exceedingly  sensitive  and  painful  to 
the  slightest  contact.  The  facial  expression  is  anxious  and  suffering,  and 
the  color  pale ;  the  forehead  is  covered  with  cold  perspiration  ;  the  pulse 
is  weak,  easily  compressible,  and  greatly  accelerated.  The  extremities, 
particularly  the  hands  and  feet,  are  cool,  cyanotic,  and  covered  with  cold 
perspiration.  Kespiration  is  accelerated,  superficial  in  type,  and  chiefly 
thoracic ;  this  is  due  principally  to  the  fact  that  the  patients  try  to  limit 
the  excursions  of  the  diaphragm,  for  every  movement  of  the  midriff 
causes  violent  pain.  In  very  severe  cases  there  may  be  perforation  and 
peritonitis ;  in  other  cases  again  the  patients  soon  fall  into  a  state  of 
deep  collapse,  even  though  no  perforation  occurs.  This  fulminating 
acute  course  is  seen  only  in  very  severe  forms  of  intoxication,  partic- 
ularly after  swallowing  mineral  acids  or  caustic  alkalis. 

Many  degrees  of  toxic  gastritis  are  seen,  varying  in  severity  from 
the  violent  and  the  acute  form  that  we  have  described,  which  lead  |to 
the  death  of  the  patient  within  a  few  hours  or  a  few  days,  to  the  very 
mild  forms  of  gastritis  that  we  have  described  in  the  preceding  para- 
graphs. In  many  cases,  for  instance,  very  violent  gastric  symptoms 
with  vomiting  and  gagging  appear  immediately  after  swallowing  the 
poison,  but  all  these  symptoms  disappear  in  the  course  of  a  few  hours 
and  the  patient  is  restored  completely  within  a  few  days.  In  other 
cases  again  the  violent  gastric  symptoms  disappear  after  a  short  time, 
but  symptoms  of  blood-poisoning  or  of  general  intoxication  appear  in 
their  place ;  even  if  the  patients  recover  from  the  latter,  certain  com- 
plications persist  that  may  lead  to  permanent  disorders,  or,  after  some 
time,  to  the  death  of  the  patient.  I  do  not  refer  alone  to  stricture  of 
the  esophagus,  which  does  not  properly  belong  under  this  heading,  but 
chiefly  to  atrophy  of  the  mucous  lining  of  the  stomach  and  cicatricial 
stenosis  of  the  pyloric  region.  This  atrophy  of  the  mucosa  may  be 
exceedingly  severe,  so  that  the  production  of  hydrochloric  acid  is  dam- 
aged to  a  great  extent.  I  ^  demonstrated  this  in  a  case  that  I  reported 
not  long  ago.  The  patient  furnished  so  typical  an  illustration  of  the 
results  of  a  severe  attack  of  gastritis  that  I  think  it  will  be  useful  to 
describe  the  case  briefly  in  this  place. 

The  patient  was  a  day  laborer  of  forty-eight  years,  who  was  received  in  my 
clinic  on  the  second  day  of  July,  1885.  He  stated  that  six  weeks  ago  he  had 
taken  a  drink  from  a  whisky  bottle  that  had  been  filled  with  sulphuric  acid  by 
some  malicious  person.  He  claimed  not  to  have  felt  any  particular  burning  in 
the  mouth,  but  violent  pains  and  a  feeling  of  pressure  in  the  stomach.  Since 
then  he  vomited  everything  he  ate. 

The  patient  was  greatly  emaciated  and  cachectic.  No  scars  were  found  on 
the  tongue  nor  on  the  tissues  of  the  pharynx.  The  stomach  was  much  dis- 
1  Riegel,  Zeitschr.  f.  Mm.  Med.,  vol.  xi.,  Nos.  2,  3. 
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tended,  and  sliowed  iieristaltic  nioveniciits  from  time  to  time,  the  waves  extending 
from  left  to  right.  No  tumor  could  be  felt.  The  stomach  was  pumped  out  daily 
and  vomiting  stopped,  but  the  patient  continued  to  lose  Hesh.  He  died  within  a 
month  after  liis  admission.  The  stomach  was  waslied  out  81  times  in  all,  and 
abundant  quantities  of  food  were  always  found  late  in  the  evening,  particularly 
coarse  and  uniligested  particles  of  meat,  but  no  free  hydrochloric  acid.  Organic 
acids  were  always  present.  The  peptic  [powers  of  the  filtrate  of  the  stomach- 
contents  were  so  small  that  a  Hake  of  albumin  was  never  digested. 

Professor  Bostroem  performed  the  autopsy  and  reported  the  following :  The 
stomach  was  dilated  ;  the  pyloric  ring  contracted.  Near  the  greater  curvature 
and  opposite  the  cardiac  orifice  of  the  stomach  there  was  a  sharply  defined  and 
clearly  circumscribed  area  of  ulceration.  At  this  place  the  surface  of  the  stomach 
presented  a  very  peculiar  appearance.  There  seemed  to  be  two  kinds  of  tissue 
in  close  proximity  to  each  other:  first,  broad,  grayish-white  bands;  second,  a 
large  number  of  minute,  almost  punctiform  deposits  arranged  in  striae  and  branch- 
ing out  in  different  directions;  the  latter  were  of  a  grayish-yellow  color,  soft,  and 
could  readily  be  rinsed  off  with  water. 

Microscopic  examination  of  the  ulcerated  spots  showed  that  the  mucous 
membrane  was  lost,  with  the  exception  of  a  few  small  shreds  that  were  still 
present  in  isolated  places ;  these  shreds  of  membrane  corresponded  to  the  brown- 
ish-yellow deposits  that  we  have  described  above.  The  rest  of  the  surface  of  the 
ulcer  was  formed  by  thick  layers  of  coarse  connective  tissue  that  extended  down- 
ward to  the  muscularis ;  the  latter  was  also  somewhat  thickened. 

In  this  case,  therefore,  there  had  been  a  transitory  toxic  gastritis 
that  was  in  process  of  repair ;  there  had  been  formation  of  scar-tissue 
that  had  led  to  stenosis  of  the  pylorus  and  secondary  ectasy.  The 
absence  of  free  hydrochloric  acid  and  the  great  reduction  in  the  peptic 
powers  of  the  gastric  juice  were  readily  explainable  from  this  defect  in 
the  continuity  of  the  mucosa.  The  fatal  issue  was  undoubtedly  pre- 
cipitated by  the  lesion  and  the  stenosis  of  the  pylorus  that  was  caused 
by  it,  the  latter  condition,  of  course,  preventing  the  propulsion  of  the 
ingesta  into  the  intestine  within  the  normal  time. 

This  example  is  a  typical  illustration  of  the  course  of  a  gastritis  that 
is  produced  by  mineral  acids.  The  general  disease-picture  will,  of 
course,  vary  in  each  individual  case  according  to  the  poison.  For  a 
description  of  all  these  variations  I  must  refer  the  reader  to  the  sections 
on  the  different  forms  of  poisoning. 

Anatomic  F'indings. — The  anatomic  lesions  observed  may  also 
vary  greatly.  Phosphorus,  alcohol,  and  arsenic  produce  severe  degrees 
of  hyperemia  and  swelling  of  the  mucosa ;  occasionally  even  large  and 
small  hemorrhages.  None  of  these  features,  however,  is  characteristic 
for  the  poisons  enumerated.  The  most  typical  process  that  follows  in- 
toxication with  phosphorus,  alcohol,  or  arsenic  is  a  pronounced  fatty 
degeneration  of  the  glandular  epithelium,  which  has  a  tendency  to  spread 
over  large  areas  of  the  mucosa.  This  condition  has  been  called  gas- 
tritis glandularis  (Virchow).  The  most  typical  and  the  most  pro- 
nounced picture  of  fatty  degeneration  of  the  glandular  parenchyma  of 
this  character — of  so-called  parenchymatous  degeneration — is  seen  in 
phosphorus-poisoning. 

The  action  of  corroding  poisons,  as  mineral  acids  and  caustic  alkalis, 
on  the  gastric  mucosa  is  different,  as  we  have  already  seen.  In  this 
form   of  intoxication,   particularly  if  the  poison  is  very  concentrated, 
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the  lesions  observed  are  much  more  extended ;  in  the  beginning  the 
mucous  membrane  will  be  found  swollen  and  hyperemic,  and  covered 
with  numerous  hemorrhagic  spots ;  later  there  will  be  sloughing  that 
may  pass  through  the  whole  mucous  lining  or  even  extend  to  the  deeper 
tissues ;  occasionally  the  wall  of  the  stomach  may  even  become  per- 
forated. If  the  effect  of  the  poison  is  not  too  violent, — i.  e.,  if  the  patient 
survives, — the  diseased  portion  of  the  stomach  sloughs  ofP ;  this  may  lead 
to  hemorrhages,  but,  as  a  rule,  cicatricial  connective  tissue  develops ; 
this,  later  on,  contracts  and  leads  to  cicatricial  stenosis  of  the  stomach, 
or  produces  various  changes  in  the  form  of  the  organ — as,  for  instance, 
hour-glass  contraction,  etc. 

If  large  portions  of  the  gastric  mucosa  are  destroyed,  as  in  the  case 
described  above,  there  will  be  serious  perversions  of  gastric  secretion 
and  ectasy.  If  the  poison  enters  the  stomach  in  a  very  dilute  form,  the 
changes  observed  will,  of  course,  not  be  so  severe.  As  a  rule,  the 
clinical  picture  of  a  simple  gastritis  of  short  duration  develops  in  these 
cases. 

Diagnosis. — The  diagnosis  of  severe  or  toxic  gastritis  is,  as  a 
rule,  easy.  The  sudden  appearance  of  very  violent  gastric  symptoms 
in  a  perfectly  healthy  subject  should  always  lead  us  to  suspect  that  some 
form  of  poisoning  has  occurred. 

In  many  cases  the  diagnosis  is  rendered  easy  by  the  history  of  the 
case,  the  patient  stating  that  he  has  swallowed  some  poisonous  sub- 
stance. This  is  always  the  case  M^here  poisoning  occurs  from  some  un- 
fortunate mistake ;  in  other  cases,  again,  the  nature  of  the  poison  that 
has  been  swallowed  can  be  determined  by  an  analysis  of  the  stomach- 
contents  or  of  the  contents  of  the  receptacle  from  which  the  substance 
was  taken  ;  in  other  cases,  again,  a  careful  examination  of  the  lips,  the 
mouth,  and  the  pharynx  may  furnish  valuable  clues ;  we  may  learn  that 
an  irritating  substance  or  an  eroding  substance  has  passed  through  the 
organs  of  deglutition — in  fact,  the  appearance  of  these  parts  frequently 
enables  us  to  gain  some  idea  of  the  nature  of  the  poison.  Again  we 
must  refer  to  the  sections  on  poisoning  for  the  details. 

Treatment. — The  first  object  in  treating  a  case  that  has  swallowed 
some  toxic  substance  is  to  remove  as  much  of  the  latter  as  possible,  or 
to  neutralize  it.  Although  in  the  majority  of  cases  of  poisonmg  violent 
vomiting  follows  the  ingestion  of  the  poison,  a  certain  proportion  of 
the  substance  usually  remains  behind.  Emetics,  if  they  can  be  given 
at  all,  rarely  produce  a  complete  evacuation  of  the  stomach-contents. 
The  passage  of  the  stomach-tube  is  much  more  rational,  for  by  this 
means  we  succeed  in  removing  all  the  toxic  substance  that  remains  in 
the  stomach,  and  can,  at  the  same  time,  introduce  the  necessary  antidotes 
into  the  stomach  within  the  shortest  time  and  in  the  most  certain  way. 
This  method,  of  course,  is  applicable  only  in  a  certain  proportion  of 
cases,  and  may  even  be  contraindicated.  The  sound  may  be  passed 
whenever  the  poison  that  has  been  swallowed  is  not  one  of  a  corrod- 
ing nature.  Its  passage  is  contraindicated,  or  is  at  least  dangerous, 
where  mineral  acids  or  caustic  alkalis  have  been  swallowed,  for  here 
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there  is  always  danger  of  injuring  the  gastric  mucosa,  particularly  in 
those  spots  where  it  has  become  eroded. 

If  it  is  impossible  to  introduce  the  sound,  or  if  there  is  some  con- 
traindication to  its  passage, — in  other  words,  if  the  remainder  of  the 
toxic  substance  cannot  be  removed  from  the  stomach  by  aspiration, — 
antidotes  will  have  to  be  administered.  I  refer  to  the  section  on  Intox- 
ication for  the  antidotes  that  are  indicated  in  different  poisons.  If  the 
sound  can  be  passed,  the  antidote  can  be  administered  through  it. 

The  treatment  of  severe  acute  gastritis  is  based  on  essentially  the 
same  principles  as  the  treatment  of  simple  acute  gastritis.  In  the 
former  class  of  cases  treatment  must  be  instituted  for  a  longer  time,  and 
the  stomach  must  be  kept  at  rest  and  spared  still  more  conscientiously. 
In  many  cases  of  this  character  it  is  necessary  to  feed  the  patients  by 
rectum  for  a  long  time.  In  other  instances  certain  sequelae  have  to  be 
considered  and  treated.  These  consist  essentially  in  atrophy  of  the 
gastric  glands  following  wide-spread  destruction  of  the  gastric  mucosa  ; 
here  the  peptic  powers  of  the  stomach  will  be  found  greatly  reduced. 
Then  there  are  cases  of  cicatricial  stenosis,  particularly  of  the  pylorus, 
that  have  to  be  treated.  As  long  as  the  patient  is  merely  afflicted  with 
a  deficiency  of  hydrochloric  acid  secretion,  and  as  long  as  the  motor 
power  of  the  stomach  remains  normal,  a  compensation  of  the  deficiency 
existing  can  usually  be  brought  about  to  a  certain  degree.  In  these 
cases  the  deficiency  in  peptic  power  is  usually  compensated  by  the  more 
rapid  propulsion  of  the  ingesta  into  the  intestine.  As  a  rule,  however, 
the  tone  of  the  stomach  is  more  or  less  reduced  and  there  is  a  cicatricial 
stenosis  of  the  pylorus,  so  that  the  propulsion  of  the  gastric  contents 
into  the  intestine  is  hindered.  As  the  material  remaining  behind  is  only 
partially  digested  or  not  digested  at  all,  putrefactive  and  fermentative 
processes  develop,  so  that  the  material,  when  it  ultimately  does  enter  the 
intestine,  is  in  such  a  state  of  decomposition  that  intestinal  digestion 
cannot  take  place,  and  the  compensatory  effect  of  the  latter  process  is 
lost. 

In  all  these  cases  the  only  remedy  is  an  operation.  Surgical  pro- 
cedures cannot,  of  course,  reestablish  the  peptic  powers  of  the  stomach,  but 
they  can  aid  the  more  rapid  propulsion  of  the  ingesta  into  the  intestine. 
The  best  operation  for  this  purpose  is  gastro-enterostomy ;  in  some  in- 
stances pylorectomy  or  pyloroplasty^  may  be  considered.  There  are  two 
objections  to  the  former  operation,  namely,  that  it  is  very  much  more 
difficult  to  perform  than  the  latter,  and  that  it  frequently  proves  un- 
availing. In  many  cases,  besides,  there  will  be  a  recurrence  of  the 
primar}'  trouble. 

Another  surgical  procedure  must  always  be  considered  in  dealing 
with  cases  of  severe  toxic  gastritis  in  which  perforation  has  occurred, 
namely,  immediate  laparotomy.  The  only  way  to  save  the  patient  in 
these  cases  is  to  open  the  abdomen  and  close  the  peritoneal  wound. 
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(e)  GASTRITIS   PHLEGMONOSA;   INTERSTITIAL   SUPPU- 
RATIVE INFLAMMATION  OF  THE  STOMACH. 
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Compare  also  the  well-known  text-books  on  diseases  of  the  stomach  by  Boas, 
Bouveret,  etc. 

Introductory  Remarks. — Gastritis  phlegmonosa  is  one  of  the 
rare  diseases  of  the  stomach.  The  condition  is  characterized  by  a  puru- 
lent inflammation  of  the  stomach-walls  that  usually  starts  from  the  sub- 
mucous tissues  and  leads  to  more  or  less  extended  suppurative  degener- 
ation of  this  portion  of  the  stomach-wall.  Occasionally  it  involves  the 
mucosa,  the  muscularis,  the  subserosa,  and  the  serosa.  It  may  occur  as 
a  primary  disease  of  unknown  origin,  or  it  may  be  secondary.  In  the 
latter  case  it  is  usually  due  to  a  metastatic  process  following  puerperal 
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infection  and  pyemia.  In  both  the  primary  and  the  metastatic  form  we 
must  assume  that  pathogenic  micro-organisms  enter  the  sul)mnc()sa  and 
directly  cause  (hsintegration  of  this  ])ortion  of  the  stomacii. 

Phlegmonous  inflammation  of  the  stomach  may  further  be  subdivided 
according  to  its  extent.  AVe  distinguish  two  forms  :  first,  diffuse  phleg- 
monous gastritis,  in  which  the  purulent  infiltration  extends  uniformly 
over  a  large  portion  of  the  stomach ;  and,  second,  the  circumscribed 
form,  so-called  abscess  of  the  stomach.  Of  the  two  forms,  the  former 
is  relatively  more  frequent ;  but  even  diffuse  phlegmonous  gastritis  is  a 
rare  disease,  for  there  are  only  some  50  cases  on  record.  In  1892 
Mintz^  published  a  summary  of  all  the  cases  reported  up  to  that  time. 
This  sunnnary  included  43  cases,  and  very  few  have  been  reported  since 
then. 

Anatomic  Changes. — In  diffuse  suppurative  inflammations  of 
the  stomach  anatomic  changes  are  seen  either  throughout  the  greater 
portion  of  the  stomach  or  in  a  small  circumscribed  area.  As  a  rule, 
the  region  of  the  pylorus  is  the  one  most  seriously  involved.  If  a  trans- 
verse section  is  made  through  the  stomach-wall,  it  will  be  found  that  the 
whole  wall,  and  particularly  the  submucosa,  is  thickened.  A  purulent 
or  seropnrulent  fluid  will  be  seen  to  ooze  from  the  cut  surface.  Pus  is 
absent  only  in  those  cases  in  which  the  stomach  is  examined  in  the 
very  beginning  of  the  disease.  One  case  is  on  record  m  which  the 
purulent  infiltration  of  the  stomach  was  revealed  only  by  microscopic 
examination.     This  case  was  reported  by  Hilton  Fagge.^ 

The  principal  changes  are  seen  in  the  submucous  tissue.  The  sub- 
mucosa is  broader  than  normal,  shows  purulent  infiltration  throughout 
its  whole  extent,  and  is  saturated  with  a  seropnrulent  or  purulent  fluid. 
In  more  advanced  cases  the  submucosa  may  be  completely  destroyed 
and  the  space  between  the  mucosa  and  the  muscularis  occupied  by  a 
layer  of  pus.  The  purulent  inflammation  may  include  the  muscularis, 
so  that  the  walls  of  the  pus  cavity  are  formed,  on  the  one  side,  by  the 
serosa,  on  the  other,  by  the  mucosa.  In  the  majority  of  cases  the 
mucous  lining  itself  is  involved,  though  usually  only  to  a  slight  degree. 
The  inflammation  extends  between  the  glandular  tubules  and  involves 
the  interglandular  tissues.  The  mucous  lining  is,  as  a  rule,  thickened, 
hyperemic,  covered  with  ecchymoses,  and  the  glandular  epithelia  are 
granular  or  in  a  state  of  fatty  degeneration  ;  the  intraglandular  tissue 
shows  cellular  infiltration.  In  some  of  the  cases  the  pus  has  been 
known  even  to  perforate  certain  portions  of  the  mucosa,  so  that  the  latter 
membrane  appeared  like  a  sieve.  Large  and  small  ulcers  are  also  occa- 
sionally seen.  In  two  cases  (Glaser^  and  Mintz^)  carcinoma  of  the 
stomach  was  present  at  the  same  time. 

The  muscularis,  in  the  majority  of  cases,  remains  intact.  Here  and 
there  areas  of  small-celled  infiltration  are  seen  between  the  different 

^  Mintz,  "  Ein  Fall  von  Gastritis  phlegmonosa  diffusa  im  Verlaufe  eines  Magen- 
krebses, "  Deutsch.  Arch.  f.  klin.  Med.,  vol.  Ixix. 

^  Virchow-Hirsch's  Jahresb..,  1876,  vol.  ii.,  p.  225. 

^  Glaser,  Berlin,  klin.   Wochenschr.,  1883,  No.  51.  *  Loc.  cit. 
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strands  of  muscle  tissue  and  the  latter  are  forced  asunder,  so  that  the 
muscle  fibers  in  part  undergo  fatty  degeneration.  In  a  few  instances 
the  pus  burrowed  as  far  as  the  serosa  and  perforated  the  serous  lining 
of  the  stomach.  A  few  cases  are  on  record  in  which  the  serosa  became 
adherent  to  neighboring  organs. 

Further  consequences  of  purulent  peritonitis  are  extension  of  the 
purulent  inflammation  of  the  stomach-wall  to  the  first  portions  of  the 
duodenum  or  the  lower  portion  of  the  esophagus. 

The  streptococcus  has  been  found  in  the  submucosa  in  a  number  of 
cases,  and  was  probably  the  cause  of  the  disease.  [A  classical  case  of 
idiopathic  phlegmonous  gastritis  was  reported  by  Kinnicutt^  in  which 
the  submucosa  was  enormously  thickened,  measuring  in  certain  places 
f  of  an  inch,  even  in  the  hardened  sections.  The  muscle-fibers  were 
swollen  and  distorted,  the  subserous  layers  were  irregular,  thickened, 
and  infiltrated  with  round  cells.  The  infection  was  found  to  depend 
upon  the  streptococcus.  The  patient  died  on  the  sixth  day  of  illness, 
during  the  first  three  of  which  he  suifered  pain,  made  worse  by  vomit- 
ing ;  but  for  two  days  preceding  his  death  he  was  comparatively  free 
from  suffering.  The  upper  part  of  the  abdomen  was  moderately  dis- 
tended and  resisting.  Respiration  48,  pulse  108,  rectal  temperature 
101°  F.— Ed.] 

Abscess  of  the  stomach  proper  presents  a  different  appearance. 
Usually  a  pus  cavity  is  found  in  the  submucosa  that  may  vary  in  size 
and  may  be  as  large  as  an  adult's  fist.  As  a  rule,  the  muscularis  and 
the  subserosa  are  also  involved.  The  serosa  and  mucosa  may  be  intact ; 
as  a  rule,  however,  they  are  very  much  inflamed.  Abscesses  of  this 
kind  may  be  either  single  or  multiple ;  they  may  perforate  into  the 
cavity  of  the  stomach  or  through  the  serosa  into  the  peritoneal  cavity. 
Occasionally  a  restitution  to  normal  occurs,  with  the  formation  of  scar- 
tissue.     Such  a  favorable  issue  occurs  only  in  small  pus  foci. 

Htiology. — The  etiology  of  this  disease  is  obscure.  It  has  been 
found  more  frequently  in  men  than  in  women.  The  following  etio- 
logic  factors  have  to  be  considered — alcoholic  excesses,  errors  in  diet, 
"  catching  cold,"  traumata.  The  disease  is  not  caused  directly  by  these 
different  agencies ;  it  is  more  probable  that  there  is  a  dissolution  of 
continuity  somewhere  in  the  lining  membrane  of  the  stomach  through 
which  pus-organisms  penetrate  the  submucosa. 

The  etiology  of  phlegmonous  inflammation  of  the  stomach  is  less 
obscure  in  the  secondary  metastatic  forms  that  follow  puerperal  infection 
and  pyemia,  and  occasionally  certain  other  infectious  diseases. 

Symptoms. — The  disease-picture  of  phlegmonous  gastritis  is  not 
at  all  typical.  Mintz  distinguishes  two  periods  of  the  diffuse  form  of 
the  disease  :  a  first  period,  that  terminates  when  peritonitis  occurs  ;  and 
a  second  period,  in  which  the  peritonitic  symptoms  are  the  most  impor- 
tant. In  general  the  symptom-complex  corresponds  to  that  of  a  severe 
gastritis,  with  high  fever  and  severe  general  symptoms.  Vomiting  occurs 
in  the  great  majority  of  cases ;  as  a  rule,  it  occurs  in  the  beginning  of 

1  Trans.  Assoc.  Amer.  Phys.,  1901. 
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the  disease  and  continues  throiighout  its  coarse.  In  those  cases  of 
phlegmonous  gtistritis  that  are  complicated  with  carcinoma  of  the  stom- 
ach vomiting  seems  to  be  absent.  This  is  a  very  striking  observation, 
particularly  as  vomiting  is  usually  present  in  carcinoma  before  gastritis 
develops. 

Vomiting  usually  leads  to  the  evacuation  of  food-remnants,  mucus, 
and  bile ;  pus  has  never  been  found  in  the  vomit.  There  are  usually 
nausea,  anorexia,  and  increased  thirst.  Most  patients  com})lain  bitterly 
of  violent  pain  in  the  epigastric  region  that  usually  extends  over  the 
whole  area  occupied  by  the  stomach,  and  even  beyond  the  boundaries  of 
the  organ.  This  pain  is  usually  increased  by  pressure,  although  some 
observers  expressly  emphasize  the  fact  that  this  symptom  Avas  absent. 
The  abdomen  is  usually  meteoristic  and  the  bowels  constipated.  In  a 
few  cases  there  were  severe  diarrheas.  The  temperature-curve  and  the 
general  symptoms  are  also  important ;  fever  occurs  from  the  ver}'  begin- 
ning, and  may  rise  as  high  as  40°  C  and  higher,  and  persist  throughout 
the  disease.  There  is  nothing  typical  or  characteristic  about  the  tem- 
perature-curs'e.  The  pulse  is  small,  very  much  accelerated,  and  in  the 
later  stages  occasionally  irregular.  The  general  health  of  the  patient  is 
seriously  impaired  soon  after  the  onset  of  the  first  symptoms.  As 
a  rule,  the  patients  are  apathetic,  they  lie  quietly  in  their  bed,  and  soon 
fall  into  a  condition  of  stupor  that  is  interrupted  by  delirium  ;  occa- 
sionally they  seem  to  be  more  excited,  are  restless,  and  complain  of  pre- 
cordial distress.  As  a  rule,  they  soon  die  in  collapse.  In  other  cases 
perforation  occurs  and  the  symptoms  of  peritonitis  appear. 

The  disease-picture  of  abscess  of  the  stomach  does  not  differ  from 
the  picture  of  phlegmonous  gastritis  that  we  have  delineated,  in  any 
essential  point ;  the  only  difference  between  the  circiunscribed  and  the 
diffuse  form  of  phlegmonous  gastritis  is  the  more  protracted  course  of 
the  former  disease.  Here,  too,  certain  gastric  symptoms  usher  in  the 
disease ;  these  may  be  very  mild  in  the  beginning,  but  soon  increase  in 
severit}\  Violent  pain  and  frequent  vomiting  soon  supervene  ;  the 
pain  is  usually  circumscribed  and  limited  to  the  region  of  the  stomach  ; 
it  rarely  radiates.  Pressure  over  the  stomach  increases  it.  A  tumor 
can  only  rarely  be  felt  in  the  region  of  the  stomach  ;  all  the  other 
symptoms  are  essentially  the  same  as  those  described  in  the  diffuse 
form  :  we  have  fever,  acceleration  of  the  pulse,  and  severe  general  symp- 
toms. Most  of  the  patients  die  in  a  short  time  in  a  state  of  collapse. 
The  course  of  the  disease  is  rarely  protracted ;  occasionally  the  patients 
may  linger  for  several  weeks.  If  peritonitis  occurs  from  perforation, 
meteorism,  collapse,  and  death  occur  in  very  short  order.  It  has  not 
been  jx)sitively  determined  w^hether  or  not  this  condition  is  occasionally 
cured.  Dittrich  reports  the  presence  of  cicatricial  tissue  in  the  sub- 
mucosa  in  a  few  cases  that  he  examined  ;  this  seems  to  indicate  that 
small  abscesses  of  the  stomach-wall  may  occasionally  be  cured. 

Diagnosis. — A  diagnosis  of  diffuse  and  circumscribed  phlegmo- 
nous gastritis  can  rarely  be  made  with  certainty  ;  the  symptoms,  it  is 
true,  point  to  some  severe  infectious  disease  with  violent  gastric  symp- 
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toms,  but  no  characteristic  signs  appear.  As  a  rule,  the  diagnosis  of 
peritonitis  is  made,  as  this  condition  is  frequently  present ;  it  is  rarely 
possible,  however,  to  state  with  certainty  that  peritonitis  originates  from 
a  phlegmonous  gastritis  ;  the  severity  of  the  symptom-complex  and  the 
rapidity  with  which  the  different  symptoms  appear  may  lead  to  the  sus- 
picion of  toxic  gastritis  ;  as  a  rule,  however,  the  history  of  the  case  will 
furnish  no  information  that  would  justify  this  diagnosis,  no  evidence 
of  corrosion  will  be  found  in  the  mouth,  examination  of  the  vomit  will 
yield  negative  results,  so  that  this  diagnosis  can  generally  be  excluded. 

Pus  frequently  perforates  into  the  stomach,  and  one  should  think 
that  it  would  frequently  appear  in  the  vomit .;  so  far,  however,  pus  has 
been  found  in  the  vomit  in  only  one  case,'  and  this  case  was  not  ex- 
amined postmortem. 

But  even  if  pus  were  more  frequently  found,  the  diagnosis  of  phleg- 
monous gastritis  could  not  be  positively  made.  Leube  '  has  reported  a 
case  of  acute  purulent  gastritis  in  which  this  was  very  distinctly  seen. 
In  this  patient  all  the  principal  symptoms  of  phlegmonous  gastritis  had 
developed.  The  disease-picture  was  a  very  severe  one  :  the  patient  was 
in  collapse,  there  were  violent  pain  in  the  stomach  region,  intense  vomit- 
ing, fever,  and  a  small,  irregular,  accelerated  pulse.  The  vomit  contained 
numerous  stomach  epithelia,  an  enormous  quantity  of  mycelia  and  bac- 
teria, and  some  pus.  Nevertheless  no  submucous  gastritis  was  found 
postmortem,  but  only  a  very  severe  inflammation  of  the  gastric  mucosa. 
There  was  an  exceptional  amount  of  purulent  secretion  on  the  free  sur- 
face of  the  stomach-wall.  The  diagnosis  might  possibly  be  made  if 
the  symptom-complex  that  we  have  described  appeared  in  the  course  of 
some  severe  infectious  disease,  as  puerperal  fever,  pyemia,  etc. 

In  the  case  of  stomach  abscess  the  same  diagnostic  difficulties  obtain 
as  in  diffuse  phlegmonous  gastritis.  In  both  forms  of  purulent  inflam- 
mation of  the  stomach-wall  the  same  symptoms  appear.  The  diagnosis 
might  possibly  be  made  if  a  tumor  were  felt  in  the  stomach-wall  that 
became  reduced  in  size  or  disappeared  after  the  vomiting  of  pus,  but 
even  in  a  case  of  this  kind  the  condition  might  be  confounded  with  an 
abscess  of  some  neighboring  organ  that  had  perforated  into  the  stomach. 
We  may  say,  therefore,  that  the  diagnosis  can  probably  never  be  made 
with  certainty. 

Prognosis. — The  prognosis,  it  may  be  said,  is  almost  altogether 
unfavorable.  Dittrich,  as  I  have  already  said,  found  cicatricial  tissue  in 
the  submucosa  in  two  subjects,  and  claimed  that  this  demonstrates  that 
purulent  infiltration  of  the  parts  existed  at  one  time,  but  was  cured. 
So  far  these  cases  are  isolated,  and  the  interpretation  that  Dittrich  gives 
is  by  no  means  free  from  objection. 

Treatment. — The  treatment  must  be  more  or  less  symptomatic,  if 

1  This  patient  that  Kirschmann  [Wien.  med.  Wochenschr.,  1880)  reported  was  a 
drunkard  of  twenty-five  years.  He  fell  on  his  stomach,  and  immediately  complained 
of  very  violent  pain  and  vomiting.  At  the  end  of  seven  days  half  a  liter  of  pure  pus 
was  vomited.  All  the  symptoms  immediately  disappeared  after  this  and  the  patient 
recovered. 
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for  uo  other  reason  tlicin  that  the  diagnosis  is  never  positive  ;  but  even 
if  the  diagnosis  should  be  made  with  certainty  there  would  be  no  suc- 
cessful treatment  of  this  disease. 

The  same  methods  will  have  to  be  employed  in  the  treatment  of  the 
severe  gastric  disturbances  that  are  useful  in  the  other  forms  of  gastritis 
that  we  have  previously  described.  The  chief  indication  will  be  to  spare 
the  stomach.  The  introduction  of  food  and  drink  should  proceed  by 
rectum.  For  the  pain,  narcotics  may  be  given.  Antiphlogistic  meas- 
ures, like  cold  compresses,  ice  compresses,  ice-bags,  etc.,  should  be  em- 
ployed, particularly  as  the  symptoms  are  similar  to  peritonitis  or  may 
even  be  due  to  peritonitis.  Stimulants  must,  of  course,  be  administered 
early  in  the  disease,  and  are  called  for  as  soon  as  symptoms  of  collapse 
appear. 

{d)  CHRONIC  GASTRITIS;  CHRONIC  CATARRH  OF  THE  STOMACH. 

Introductory  Remarks. — Formerly  chronic  catarrh  of  the 
stomach  was  considered  the  most  frequent  disease  of  the  stomach,  and 
even  to-day  this  belief  is  prevalent ;  as  a  matter  of  fact,  however, 
chronic  catarrh  of  the  stomach  is  not  a  frequent  disease. 

In  1878  Leube,  in  his  well-known  hand-book  on  Diseases  of  the 
Stomach,  formulated  the  following  rule  :  Never  to  diagnose  primary 
catarrh  of  the  stomach  unless  all  other  possible  chronic  diseases  that 
can  produce  dyspeptic  symptoms  can  be  excluded  with  certainty.  This 
dictum  is  valid  to-day,  with  this  reserve,  however,  that  the  exclusion 
of  all  other  diseases  is  based  on  modern  methods  of  examination  and 
not,  as  formerly,  on  a  congeries  of  subjective  symptoms  and  the  older 
methods  of  examination. 

Modern  methods  of  examination  have  taught  us  to  recognize  a  num- 
ber of  new  typical  disease-pictures ;  as  a  result,  we  have  learned  to 
recognize  a  number  of  characteristic  forms  of  stomach  disease  that  we 
classify  as  typical  functional  perversions.  However  valuable  the  methods 
of  diagnosis  by  exclusion  may  be,  we  should  not  content  ourselves  with 
purely  negative  evidence.  This  applies  particularly  to  diseases  and 
functional  perversions  of  the  stomach,  for  in  the  case  of  this  organ  clinical 
methods  of  examination  are  still  in  a  rudimentary  stage. 

Many  symptoms  that  we  are  forced  to-day  to  interpret  as  simple 
perversions  of  function  may  some  day  be  found  to  be  due  to  well-char- 
acterized anatomic  changes  in  the  stomach.  A  careful  anatomic  ex- 
amination of  the  stomach  is  so  difficult  that  we  need  not  be  surprised 
to  find  our  knowledge  in  this  respect  very  deficient ;  it  seems  more 
rational,  therefore,  to  give  up  the  attempt  to  forcing  all  known  disorders 
of  the  stomach  into  a  few  disease  categories  ;  it  is  much  better  simply  to 
record  them  as  objective  clinical  findings.  If  we  agree  to  proceed  in 
this  way,  we  can  speak  of  chronic  gastritis  only  when  we  find  positive 
signs  of  this  condition ;  and  we  shall  soon  learn  that  the  disease  is  not 
so  frequent  as  older  physicians  thought,  and  as  many  modern  ones 
still  persist  in  believing. 
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Many  authors  subdivide  chronic  gastritis.  The  diiFerent  subdivisions 
really  constitute  differences  in  degree^  not  in  type.  From  a  practical 
point  of  view  I  think  we  are  justified  in  distinguishing  two  forms  :  (a) 
chronic  gastritis,  and  (6)  atrophy  of  the  mucous  lining  of  the   stomach. 

[The  eminently  correct  views  above  expressed  as  to  the  comparative 
infrequency  of  chronic  gastritis  will  be  indorsed  by  experience  if  the 
cases  are  carefully  studied.  The  error  is  so  commonly  made  of  ascrib- 
ing to  chronic  gastritis  the  symptoms  that  depend  upon  a  variety  of 
other  affections,  that  we  may  be  excused  for  emphasizing  the  clear  and 
strong  statements  bearing  on  this  part  of  the  subject. — Ed.] 

Htiology. — All  agencies  that  are  capable  of  causing  acute  gastritis 
may  lead  to  chronic  gastritis  provided  they  act  for  a  sufficiently  long 
time  or  are  repeated  a  number  of  times. 

We  distinguish  a  primary  and  a  secondary  form.  In  the  former  case 
the  damage  affects  the  stomach  directly ;  in  the  latter,  gastritis  develops 
as  a  result  of  some  other  disease.  Chronic  gastritis,  particularly  the 
primary  form,  is  encountered  more  frequently  in  men  than  in  women ; 
this  is  due  to  the  fact  that  the  former  are  more  exposed  to  the  agencies 
that  may  cause  gastritis  than  the  latter. 

Primary  chronic  gastritis  may  develop  from  acute  gastritis ;  as  a 
rule,  this  mode  of  development  is  rare.  General  acute  gastritis  is  an 
isolated  event  due  to  the  action  of  some  one  noxious  agency.  If  appro- 
priate treatment  is  instituted  in  good  time,  acute  gastritis  is  usually  com- 
pletely cured.  In  order  that  chronic  gastritis  may  develop,  some  disease 
of  the  stomach  must  exist  for  a  relatively  long  time ;  we  may  say, 
therefore,  that  chronic  gastritis  begins  gradually.  In  many  instances  a 
predisposition  to  diseases  of  the  stomach,  particularly  gastritis,  exists 
from  childhood  up,  and  is  due,  as  a  rule,  to  irrational  mode  of  life.  If 
the  diet  is  not  well  selected  ;  if  the  patients  eat  too  rapidly  and  do  not 
masticate  their  food  mth  sufficient  thoroughness,  gastritis  may  develop. 
The  disease  is  often  seen  in  old  people  who  have  lost  a  large  number  of 
teeth  and  cannot  chew  their  food.  The  best  prophylactic  in  these  cases 
is  a  well-fitting  set  of  teeth.  The  majority  of  people  underestimate  the 
significance  of  thorough  mastication  and  thorough  insalivation  of  the 
food.  Sticker  has  performed  a  large  number  of  investigations  on  the 
role  of  mouth  digestion  on  digestion  in  the  stomach,  and  has  shown  that 
the  former  exercises  a  marked  effect  on  the  latter. 

Frequent  overloading  of  the  stomach  with  indigestible  food,  frequent 
excesses  in  eating  and  drinking,  will  lead  to  chronic  gastritis  in  the  same 
way  as  deficient  mastication  of  the  food. 

Many  authors  speak  of  a  hereditary  predisposition  to  gastritis.  It 
is  true  that  a  certain  weakness  of  the  stomach  may  be  inherited ;  but 
the  chief  part  in  the  causation  of  gastritis  is  played  by  coddling  the 
stomach  and  living  in  an  irrational  manner. 

One  of  the  most  important  etiologic  factors  in  the  production  of 
chronic  gastritis  is  the  abuse  of  alcohol.  Drunkards'  catarrh  is  one  of 
the  most  frequent  forms  of  gastritis  that  is  observed.  The  form  in 
which  alcohol  is  taken  is  quite  important.     Chronic  gastritis  is  seen 
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more  frequently  in  \\hisky  drunkards  than  in  those  who  overindulge 
in  wine  and  beer.  The  excessive  use  of  tobacco,  particularly  chewing- 
tobacco,  frequently  leads  to  gastritis,  although  every  attack  of  dyspepsia 
that  occurs  in  smokers  is  not  necessarily  due  to  gastritis.  Cotfee  and 
tea  have  also  been  accused  of  predisposing  to  the  development  of  gas- 
tritis, and  in  the  same  way  strong  spices,  certain  drugs,  and  the  exces- 
sive use  of  purgatives. 

In  the  second  group  of  cases  gastritis  is  secondary,  and  may  be  the 
result  either  of  some  general  disease  or  disease  of  some  one  organ. 

Certain  diseases  of  the  stomach  itself  belong  to  the  latter  category, 
for  many  of  the  lesions  of  the  stomach  may  secondarily  lead  to  chronic 
gastritis.  Carcinoma  of  the  stomach,  for  instance,  frequently  causes 
catarrh  of  the  mucous  lining  of  the  organ.  Ulcer,  as  far  as  I  have  seen, 
rarelv  leads  to  catarrh  of  the  stomach,  althouo;h  manv  authors  are  in- 
cliued  to  regard  ulcer  of  the  stomach  as  one  of  the  diseases  that  usually 
lead  to  secondary  gastritis.  Ectasy  and  atony  of  the  stomach  fre- 
quently cause  chronic  gastritis,  for  here  all  the  conditions  for  the 
development  of  such  a  state  are  given.  Grastritis,  however,  does  not 
necessarily  follow  every  case  of  ectasy  and  atony.  Occasionally  dis- 
eases of  remote  organs  lead  to  chronic  catarrh  of  the  stomach,  particu- 
larly by  interfering  mth  the  circulation  of  the  organ  ;  thus  we  see 
chronic  gastric  catarrh  in  certain  diseases  of  the  heart  and  of  the  liver, 
in  affections  of  the  portal  vein,  and  less  frequently  in  certain  diseases  of 
the  kidneys  and  the  lungs. 

Among  the  general  diseases,  and  particularly  the  diseases  of  metab- 
olism, serious  forms  of  anemia,  chlorosis,  leukemia,  and  diabetes  mel- 
litus,  are  most  liable  to  cause  chronic  gastritis  ;  but  we  must  not  forget 
that,  on  the  one  hand,  dyspeptic  symptoms  are  frequently  absent  in  many 
of  these  diseases ;  and  that,  on  the  other,  every  attack  of  dyspepsia  that 
may  occur  in  any  one  of  these  diseases  is  not  necessarily  due  to  gastritis. 
We  will  explain  in  another  section  how  the  above-mentioned  diseases 
influence  the  functions  of  the  stomach. 

Pathologic  Anatomy. — We  have  seen  that  in  simple  acute  gas- 
tritis we  are  hardly  ever  justified  in  speaking  of  a  catarrh  per  se.  This 
is  still  more  the  case  in  the  chronic  form  of  gastritis.  We  rarely  see 
changes  of  the  epithelium  of  the  mucosa  alone ;  generally  the  inflam- 
matory process  extends  to  the  glandular  parenchyma  itself,  and  occasion- 
ally to  the  interstitial  tissues.  In  some  instances  the  former,  in  others 
the  latter,  are  involved ;  in  some  cases  we  have  hypei^jlasia,  in  others 
atrophy  of  the  mucous  lining.  These  different  forms  may  gradually 
merge  into  one  another. 

In  the  ordinary  form  of  simple  chronic  gastritis  the  mucous  mem- 
brane is  swollen,  thickened,  loosened,  and  of  a  more  or  less  gray,  in 
other  cases  dark-red,  color.  The  swelling  is  not,  as  a  rule,  uniformly 
distributed  over  the  whole  mucous  membrane,  but  is  generally  greater  in 
the  pyloric  region.  The  surface  of  the  mucosa  is  covered  with  a  thick, 
tough  layer  of  mucus  that  can  be  separated  only  with  difficulty ;  this, 
too,  is  most  pronounced  in  the  pyloric  region. 
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The  mucus  is  sometimes  of  a  light,  translucent,  glassy  chai-acter, 
but  more  frequently  it  is  cloudy  and  gray,  owing  to  the  admixture  of 
numerous  tissue  elements,  as  cell  nuclei,  desquamated  epithelia,  glandu- 
lar cells,  leukocytes,  etc.  In  rare  instances  the  mucus  is  colored  red 
from  the  admixture  of  blood.  The  mucosa  itself,  particularly  in  cases 
of  long  duration,  looks  gray  or  slate  colored ;  here  and  there  isolated 
large  or  small  hemon^hagic  foci  may  be  seen  ;  in  other  places  again  the 
epithelium  may  be  desquamated  so  that  there  are  small  superficial  dis- 
solutions of  continuity — erosions,  in  other  words.  Microscopic  exami- 
nation presents  a  still  greater  variety  of  pictures  than  macroscopic  ex- 
amination. The  duration  of  the  disease,  the  character  of  the  process, — 
that  is,  whether  it  is  productive  of  inflammatory  or  of  degenerative 
changes,  whether  it  involves  only  portions  of  the  stomach  or  the  whole 
organ, — change  the  appearance  of  the  stomach  lining  in  different  ways. 
Within  the  glands  the  epithelium  is  usually  cloudy,  granular,  loosened, 
in  a  condition  of  fatty  degeneration,  and  occasionally  contracted  and 
completely  atrophied.  It  is  impossible  to  differentiate  the  peptic  from 
the  parietal  cells.  The  glands  themselves  are  in  part  broader  and  larger 
than  normal ;  they  may  assume  a  tortuous  course  and  may  undergo  cystic 
degeneration  in  cases  where  the  exit  of  the  tubules  is  occluded.  In  the 
majority  of  cases,  particularly  if  the  disease  is  of  long  duration,  the 
interglandular  tissues  will  be  more  or  less  involved  in  the  inflammatory 
process ;  here  we  see  an  abundant  small-celled  infiltration  and  a  broad- 
ening out  of  the  interglandular  tissue ;  occasionally  the  latter  becomes 
more  vascular  and  the  capillary  and  lymph-spaces  dilate.  This  infil- 
tration of  the  interglandular  tissues  with  round-cells  causes  pressure  to 
be  exercised  on  the  tubules  of  the  glands,  so  that  they  become  distorted 
and  their  secretion  stagnates.  Following  this  there  is  occasionally 
cystoid  degeneration  of  some  of  the  tubules.  This  proliferation  of  in- 
terglandular connective  tissue  may  finally  lead  to  contractions. 

The  proliferative  processes  that  we  have  described  are,  above  all,  re- 
sponsible for  the  thickening  of  the  gastric  mucosa  in  early  stages  of 
chronic  gastritis ;  this  inflammatory  thickening,  however,  is  not  limited 
to  the  mucosa  alone,  but  extends  to  the  submucosa  if  the  disease  is  of 
long  duration  and  of  a  certain  degree  of  intensity.  The  mucosa  and 
submucosa,  however,  are  rarely  involved  to  the  same  extent ;  it  is  due 
to  this  that  the  surface  of  the  mucous  lining  of  the  stomach  becomes 
unevenly  thickened  and  folded  ;  sometimes  it  becomes  arranged  in  trans- 
verse and  longitudinal  folds  as  a  result  of  this  condition.  The  appear- 
ance of  the  mucous  membrane  that  is  changed  in  this  way  is  very 
peculiar,  and  has  been  called  ^tat  mamelonne.  Two  factors  produce 
this  picture  :  on  the  one  hand,  the  proliferation  of  interstitial  tissue ; 
on  the  other,  the  hyperplasia  of  glandular  tissue.  Under  certain  cir- 
cumstances, particularly  if  the  mucous  membrane  has  become  more  or 
less  atrophic,  large  wart-like,  polypous  excrescences  may  develop  that 
appear  either  singly  or  in  groups.  If  they  are  situated  near  the  pylorus, 
and  if  they  are  very  numerous  and  involve  the  submucosa,  they  may 


PATHOLOGIC  ANATO^fV.  491 

lead  to  obstruction  of  the  pyloric  passage ;  if  there  is  at  the  same  time 
niu.scular  hypertrophy,  the  stenosis  will  be  still  more  serious. 

Another  Ibrm  of  ciironic!  gastritis  has  been  described  that  is  charac- 
terized by  sclerotic  processes.  This  condition  is  rare.  The  process 
usually  starts  from  the  peritoneum  and  gradually  converts  the  mem- 
branes of  the  stomach  into  cirrhotic  connective  tissue.  The  epithelium 
of  the  mucosa  may  remain  intact.  This  disease  occasionally  leads  to  a 
reduction  in  the  size  of  the  stomach,  with  thickening  of  its  walls,  so 
that  during  life  there  may  seem  to  be  a  tumor  of  the  stomach.  This 
form  of  gastritis  has  usually  been  called  cirrhosis  ventriculi  (Brinton)  or 
hypertrophic  sclerosis. 

We  have  already  stated  that  in  a  certain  proportion  of  cases  of  gas- 
tritis the  muscular  layers  of  the  stomach  are  not  involved ;  in  other 
instances  again  there  is  partial  or  wide-spread  hypertrophy  of  the  mus- 
culature. The  pyloric  region  in  particular  is  frequently  involved ;  this 
may  lead  to  very  severe  degrees  of  stenosis,  so-called  hypertrophic 
stenosis  of  the  pylorus,  in  those  cases  where  the  mucosa  and  the  sub- 
mucosa  are  thickened  at  the  same  time.  On  the  other  hand,  partial 
degeneration  or  atrophy  of  muscle-fibers  may  occur  if  the  connective 
tissue  between  the  different  muscle-fibers  becomes  hyperplastic. 

The  final  outcome  of  gastritis  may  be  atrophy  of  the  mucosa — so- 
called  phthisis  mucosce  or  anadenia  gastrica.  Some  investigators  claim 
that  a  stage  of  mucoid  degeneration  of  the  glandular  cells  precedes  this 
stage  of  atrophy,  so  that  immediately  preceding  the  final  cessation  of 
the  flow  of  the  mucus  there  is  a  stage  in  which  the  secretion  of  mucus 
is  very  much  increased.  Schmidt^  has  shown,  however,  that  in  this 
mucous  degeneration  of  gastric  epithelium  a  new  form  of  epithelium  is 
formed  that  is  never  normally  found  in  the  stomach,  and  that  resembles 
intestinal  epithelium.  The  cells  are  cylindric  and  exhibit  a  margin. 
They  are  closed  above,  and  alternate  with  goblet  cells.  They  cover  the 
atrophic  places  on  the  surface  of  the  stomach  and  all  those  places  where 
there  is  a  dissolution  of  continuity  of  the  mucosa  following  disinte- 
gration of  glandular  cells. 

The  peculiar  epithelium  that  Schmidt  has  described  is  found  at  the 
margin  of  ulcers  of  the  stomach  and  in  chronic  inflammations  of  the 
stomach  that  are  accompanied  by  atrophy  of  the  parenchymatous  cells. 
In  the  latter  instance  the  peculiar  new  cells  are  arranged  in  little  isolated 
spots.  This  epithelium,  it  appears,  has  the  power  of  secreting  much 
mucus,  especially  if  it  contains  numerous  goblet  cells. 

In  some  stomachs  large  portions  of  the  mucosa  will  be  found  covered 
by  this  epithelium,  even  though  all  the  normal  cells  have  perished. 
For  this  reason  we  may  occasionally  see  a  large  secretion  of  mucus  in 
a  stomach  that  is  in  an  advanced  stage  of  atrophy.  If  we  find  large 
quantities  of  tough  mucus  and  no  hydrochloric  acid  or  pepsin  w^hat- 
ever,  we  must  suspect  atrophy  (Schmidt  '^).  Only  in  the  very  last  stages 
of  the  disease  is  this  secretion  of  mucus  stopped.     Occasionally  hemor- 

1  Deutsch.  med.   Wochenschr.,  1895,  No.  19. 

2  DpiUsch.  Arch.  f.  klin.  Med.,  vol.  Ivii.,  p.  78. 
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rhagic  erosions  occur — so-called  catarrhal  ulcers  ;  these  are  seen  partic- 
ularly in  those  cases  where  the  inflammatoiy  processes  extend  deep 
down. 

The  size  of  the  stomach  varies  considerably  in  chronic  gastritis  ;  in 
the  majority  of  cases  it  is  of  normal  size,  and  only  rarely  do  we  find 
the  whole  organ  contracted  and  reduced  in  size.  This  condition,  as  we 
have  already  seen,  is  occasionally  found  in  so-called  cirrhosis  ventriculi ; 
in  other  cases,  particularly  if  there  is  h\'pertropliic  stenosis  in  the  region 
of  the  pylorus,  the  stomach  may  be  dilated. 

It  is  almost  impossible  to  recognize  the  different  pathologic-anatomic 
changes  that  correspond  to  the  different  chronic  gastritic  processes  by 
clinical  methods.  Some  authors  distinguish  between  chronic  and  mucous 
gastritis,  but  these  differences  are  very  artificial  and  constitute  variations 
of  degree  and  not  of  kind,  for  every  simple  chronic  gastritis  is  a  mucous 
gastritis.  The  subdivision  into  simple  chronic  and  atrophic  forms  is 
more  justifiable,  but  even  these  two  forms  may  occur  side  by  side,  so 
that  there  may  be  advanced  degrees  of  atrophy  in  one  portion  of  the 
stomach  and  simple  inflammation  of  the  mucosa  in  others.  It  is,  of 
course,  clinically  important  to  determine  whether  the  greater  portion  of 
the  mucosa  is  still  iu  a  condition  of  inflammatory  irritation  or  whether 
it  is  already  in  a  condition  of  connective-tissue  degeneration  and  atrophy. 
For  all  these  reasons  I  thinh:  we  are  clinically  justified  in  separating 
simple  chronic  gastritis  from  atrophy. 

Symptoms. — In  rare  instances,  as  we  have  already  seen  in  dis- 
cussing the  etiology  of  the  disease,  chronic  gastritis  may  develop 
from  acute  r>v  subacute  gastritis.  This  development  is  usually  slow. 
The  first  svmptoms  are  insignificant,  but  they  gradually  increase  in 
severitv.  If  patients  of  this  kind  are  interrogated  in  regard  to  the 
beginning  and  the  course  of  the  disease,  they  are  rarely  able  to  make 
anv  precise  statements.  The  general  story  is  that  the  symptoms  were 
verv  slight  in  the  beginning,  that  the  appetite  gradually  decreased,  or 
that  it  was  irregular  ;  they  may  complain  of  a  feeling  of  pressure  and 
distress  in  the  region  of  the  stomach  ;  later  there  may  be  belching,  par- 
ticularly after  eating  food  that  is  indigestible.  Patients  rarely  report 
that  there  was  frequent  vomiting  in  the  beginning.  All  these  symptoms 
gradually  increase  in  severity  without,  as  a  rule,  becoming  particularly 
intense.  Xone  r»f  the  symptoms,  as  we  see,  is  typical  or  characteristic 
for  chronic  gastritis,  for  we  find  analogous  symptoms  in  a  great  variety 
of  other  diseases  of  the  stomach. 

As  soon  as  the  disease  reaches  a  certain  height  the  following  symp- 
tom-complex is  usually  presented  :  the  patients  complain  of  a  feeling 
of  pressure  and  fulness  after  eating,  but  do  not,  as  a  rule,  complain  of 
violent  pain.  There  may  be  belching  and  nausea,  and  occasionally 
vomiting ;  the  latter  usually  occurs  in  the  morning  when  the  stomach  is 
empt^',  in  some  cases,  however,  at  the  height  of  digestion.  The  patients 
complain  of  a  bad  taste  in  the  mouth,  of  anorexia,  of  increased  thirst ; 
they  feel  weak,  depressed,  and  unwilling  to  perform  their  duties.  They 
are   frequently   melancholic   and  inclmed   to   hypochondriasis.      These 
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symptoms  are  frequently  complicated  later  on  by  a  series  of  nervous 
symptoms,  so  that  it  is  frequently  difficult  to  decide  whetlier  the  ner- 
vous or  the  gastric  sym[)toms  were  })rimary,  particularly  if  the  patients 
are  seen  tor  the  first  time  when  the  disease  is  fully  developed. 

All  these  symptoms  may  continue  at  the  same  height  or  with  varying 
intensity  for  many  months  or  years. 

AVe  will  now  briefly  discuss  the  different  individual  symptoms  of 
chronic  gastritis  :  flrst  the  subjective,  then  the  objective. 

The  appetite  is  usually  more  or  less  reduced  in  the  majority  of  cases. 
Frequently  the  patients  feel  satiated  even  after  a  very  small  meal.  Oc- 
casional attacks  of  violent  craving  for  food  seem  to  occur  suddenly, 
accompanied  in  many  instances  by  nausea  and  general  malaise ;  a  bite 
or  two  of  food  will  usually  stop  these  sensations.  Patients  of  this 
character  frequently  have  a  pronounced  desire  for  acid,  strong,  or  spiced 
articles  of  food. 

In  exceptional  cases  the  appetite  may  remain  relatively  good.  The 
thirst  is,  as  a  rule,  not  perverted,  and  only  in  occasional  instances  in- 
crciised. 

The  taste  is  usually  more  or  less  changed ;  the  alteration  in  taste  is 
not,  however,  due  to  the  gastritis  alone ;  it  is  a  well-known  fact,  for  in- 
stance, that  people  who  smoke  a  great  deal  do  not  eat  very  much,  for 
the  reason  chiefly  that  they  are  usually  afflicted  with  chronic  pharyn- 
gitis or  stomatitis.  Stomatitis  alone  is  sufficient  to  cause  loss  of  appetite 
even  though  the  functions  of  the  stomach  j^er  se  may  be  altogether 
intact.  I  think  it  is  very  doubtful  whether  the  bad  pasty  taste  that  so 
many  patients  with  chronic  gastritis  complain  of  is  really  due  to  in- 
flammation of  the  stomach.  If  a  man  who  smokes  a  great  deal  or 
drinks  heavily  is  afflicted  with  chronic  gastritis,  there  are  usually  at  the 
same  time  some  pharyngitis  and  stomatitis,  and  it  is  more  than  probable 
that  the  latter  conditions  can  be  made  responsible  for  the  bad  taste  in 
the  mouth,  the  feeling  of  nausea,  and  similar  symptoms.  The  bad, 
putrid  breath  of  many  of  these  patients  with  chronic  gastritis  is  also 
usually  due  to  changes  in  the  mouth  and  pharynx,  and  not  so  much  to 
gastritis  and  putrefactive  processes  that  occur  in  the  stomach.  In  all 
these  cases  the  pharynx  and  the  mouth  should  be  carefully  examined. 

In  some  cases  of  chronic  gastritis  there  is  an  increased  secretion  of 
saliva ;  in  other  cases,  again,  patients  complain  of  abnormal  dr}'-ness  of 
the  mouth.  Here,  too,  the  buccal  and  pharyngeal  cavities  should  be 
carefully  examined. 

Dyspeptic  symptoms  proper  occur  with  varying  intensity  in  chronic 
gastritis ;  as  a  rule,  they  occur  at  the  height  of  digestion.  Some  of  the 
patients  complain  of  an  almost  constant  feeling  of  pressure  and  fulness 
in  the  stomach,  and  state  that  they  feel  bloated,  etc.  In  other  cases, 
again,  and  these  constitute  the  majority,  the  above-named  symptoms 
appear  only  at  the  height  of  digestion,  or  at  least  are  most  intense  at 
this  time,  whereas  in  the  intervals  between  they  are  insignificant  or  com- 
pletely absent.  The  quantity  and  quality  of  the  food  exercise  an  im- 
portant influence  on  the  occurrence  of  all  these  symptoms.     Liquid  food 
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is  usually  better  than  more  solid  articles  of  diet.  Food  that  is  easily 
digested  causes  very  slight  symptoms  or  none  at  all,  whereas  indiges- 
tible food  that  overtaxes  the  secretory  powers  of  the  stomach  or  some 
other  function  of  the  organ,  causes  severe  distress.  In  general  it  may 
be  said,  however,  that  the  symptoms  are  not  very  severe ;  the  pa- 
tients complain  only  of  a  feeling  of  discomfort  or  of  pressure  and  ful- 
ness in  the  stomach  region,  a  desire  to  belch,  and  similar  symptoms. 
Only  in  those  cases  in  which  the  tone  of  the  stomach  is  very  much 
reduced,  where,  consequently,  the  stomach  retains  the  ingesta  for  an 
abnormal  length  of  time,  do  these  symptoms  persist  for  a  long  period 
or  become  continuous. 

Attacks  of  pain  proper  do  not  belong  to  the  syndrome  of  ordinary 
chronic  gastritis.  It  is  true  that  the  patients  frequently  complain  of  pain 
soon  after  eating,  but  if  we  examine  these  cases  more  carefully,  it  will  be 
found  that  the  sensation  they  complain  of  is  not  really  violent  pain,  but 
merely  a  disagreeable  feeling.  This  sensation  is  encountered  with  par- 
ticular frequency  in  the  atrophic  forms  of  chronic  gastritis,  and  the 
attacks  occasionally  recall  the  gastric  crises  of  tabes.  The  attacks  of 
pain  and  the  majority  of  the  other  symptoms  appear  chiefly  at  the 
height  of  digestion  ;  in  some  instances,  however,  they  occur  during  the 
night — that  is,  at  a  time  when  the  stomach  is  empty  or  contains  nothing 
but  a  little  mucus. 

Many  patients  complain  of  heartburn  and  acid  eructations.  If  we 
include  under  the  former  name  only  those  abnormal  sensations  that  are 
felt  along  the  cardia,  and  are  caused  by  the  upward  movements  of  acid 
masses,  then  heartburn  proper  is  rarely  encountered  in  chronic  gastritis. 
Genuine  heartburn  is  encountered  in  hyperacidity  and  hypersecretion  ; 
it  is  true  that  many  patients  complain  of  acid  or  disagreeable  or  putrid 
or  tasteless  belching.  This  symptom  is  produced  by  abnormal  fermen- 
tation and  decomposition  that  occur  in  the  stomach,  and  is  usually  most 
intense  at  the  height  of  digestion,  although  it  occasionally  occurs  when 
the  stomach  is  empty. 

Many  patients  complain  of  nausea.  This  sensation  is  frequently 
experienced  in  the  morning  when  the  stomach  is  empty  ;  in  other  cases 
again  at  the  height  of  digestion,  and  in  still  other  cases  both  when  the 
stomach  is  empty  and  when  it  is  full.  Vomiting  does  not  occur  very 
frequently.  It  is  quite  important  to  determine  in  simple  chronic  gas- 
tritis whether  the  patient  can  vomit  easily  or  whether  this  act  is  accom- 
panied with  much  difficulty.  Many  patients  are  able  to  vomit  at  once 
as  soon  as  they  feel  nauseated ;  consequently  they  proceed  to  vomit  as 
soon  as  there  is  the  slightest  nausea,  for  they  know  that  most  of  their 
distress  will  stop  if  they  do  this.  Patients,  on  the  other  hand,  who  can 
vomit  only  with  difficulty,  suffer  from  nausea  for  a  much  longer  time 
before  vomiting  occurs,  and  in  many  instances  relief  is  never  procured  in 
this  way. 

In  chronic  gastritis  the  vomit  usually  consists  of  undigested  food- 
remnants  that  remain  in  the  stomach  from  the  previous  meal.  These 
morsels   of  food  are  usually  mixed  with  large  or  small  quantities   of 
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tough  mucus.  If  vomiting  occurs  when  the  stomach  contains  no  food, 
the  vomit  usually  consists  of  numerous  tough  masses  of  mucus  that  are 
occasionally  mixed  with  bile.  This  appearance  is  presented  chiefly  in 
so-called  vomitn.s  niatutlnm.  This  symptom  a])pears  quite  frequently  in 
chronic  gastritis  ;  its  appearance,  however,  does  not  aid  us  in  tiie  diag- 
nosis of  the  disease.  Drunkards  who  are  afflicted  with  alcoholic  gas- 
tritis frequently  suffer  from  voinitHn  matntinus.  Here  the  vomit  consists 
of  saliva  that  has  been  swallowed,  and  that  is  mixed  with  mucus.  In 
some  other  affections  of  the  stomach,  and  even  in  simple  pharyngitis, 
there  may  occasionally  be  vomiting  when  the  stomach  is  empty. 

Other  symptoms  that  patients  with  chronic  gastritis  complain  of 
belong  particularly  to  the  nervous  sphere ;  there  may  be  vertigo  and 
sensations  of  fear,  particularly  after  eating.  In  other  cases  again  the 
symptoms  of  asthma  dyspepticum  appear.  In  speaking  of  asthma  dys- 
pepticum  we  must  never  forget  that  it  has  nothing  whatever  to  do  with 
asthma  nervosum.  Asthma  dyspepticum  is  merely  a  mild  degree  of 
dyspnea  characterized  by  certain  subjective  feelings  of  oppression,  but 
it  does  not  present  the  well-characterized  symptom-complex  of  genuine 
nervous  asthma ;  it  would  be  more  correct,  therefore,  to  speak  only  of 
dyspeptic  dyspnea. 

Other  patients,  again,  complain  of  palpitation  of  the  heart,  particu- 
larly after  eating,  or  of  palpitation  in  the  region  of  the  stomach,  of 
pulsations  in  the  epigastric  region,  particularly  at  the  time  of  digestion. 
All  these  sensations  are  described  as  very  disagreeable. 

The  objective  findings  in  these  cases  are  much  more  important  than 
the  subjective  symptoms  that  the  patients  complain  of.  The  general 
health  is  always  disturbed,  even  though  not  necessarily  to  any  great  ex- 
tent, in  all  cases  of  chronic  gastritis  of  advanced  degree.  The  mood 
of  the  patient,  above  all,  is  very  much  depressed.  The  sufferers  fre- 
quently become  very  hypochondriacal,  and  imagine  that  they  are  lost 
beyond  hope.  Every  new  abnormal  sensation  enforces  this  belief. 
They  ultimately  imagine  that  they  are  suffering  from  some  very  severe 
and  altogether  incurable  disease.  Many  energetic,  active  men  fre- 
quently become  altogether  incapable  of  doing  any  work  and  lose  all 
their  former  energy.  The  appearance  of  the  patient  naturally  is  very 
bad.  The  facial  expression  indicates  great  suffering,  and  nutrition  is 
also  impaired  whenever  there  is  depression  of  this  kind.  In  fact,  the 
mood  of  these  patients  does  as  much  to  interfere  with  normal  nutrition 
as  the  gastritis  itself.  There  are,  of  course,  a  great  many  transitional 
forms  between  these  severe  cases  and  milder  ones  ;  in  fact,  many  mild 
forms  are  seen  in  which  the  disease  lasts  for  a  relatively  long  time  with- 
out marked  disturbance  of  the  general  health  of  the  patient. 

We  will  now  discuss  the  appearance  of  the  tongue.  Older  physi- 
cians have  always  been  in  the  habit  of  attaching  great  significance  to 
the  appearance  of  the  tongue  in  all  varieties  of  disease,  particularly  in 
diseases  of  the  stomach ;  they  imagined  that  the  tongue  was,  so  to  say, 
the  mirror  of  the  stomach.  While  it  is  true  that  inspection  of  the 
tongue  is  an  important  adjuvant  to  diagnosis,  no  conclusions  in  regard 
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to  perversions  of  gastric  function  can  ever  be  drawn  from  abnormalities 
that  are  seen  in  the  tongue.  It  is  true  that  the  tongue  is  frequently 
covered  with  gray  or  grayish-yellow  mucus,  but  in  many  cases  of  pro- 
nounced chronic  gastritis  the  tongue  may  be  free  from  all  deposit  and 
perfectly  clean.  A  coated  tongue  is  particularly  common  in  gastritis 
when  it  occurs  in  drunkards  or  in  men  who  smoke  to  excess.  In  these 
cases,  however,  the  coating  of  the  tongue  is  not  due  to  the  gastritis,  but 
to  the  stomatitis  and  pharyngitis  that  exist  at  the  same  time.  A  thick 
grayish- white  coat  is  often  seen  on  the  posterior  portions  of  the  organ, 
whereas  the  tip  and  the  margins  often  remain  free ;  the  imprint  of  the 
teeth  may  even  be  distinguished  at  the  margin  of  the  tongue.  This 
appearance  is  presented  not  only  in  gastritis,  but  in  a  great  variety  of 
other  diseases  of  the  stomach,  and  also,  as  we  have  said,  in  simple  stom- 
atitis and  pharyngitis.  We  may  say,  therefore,  that  the  appearance  of 
the  tongue  is  in  no  way  characteristic  for  gastritis. 

An  increased  flow  of  saliva  is  occasionally  seen.  This  symptom  is 
not  constant,  however,  and  in  many  instances  the  buccal  cavity  will  be 
found  very  dry. 

Foetor  ex  ore,  as  we  have  mentioned,  is  a  frequent  symptom.  It 
may  be  present  only  at  certain  times,  especially  at  the  height  of 
digestion,  or  it  may  be  constantly  present.  In  the  first  instance  it 
is  probably  due  to  abnormal  fermentation-  and  putrefaction-products 
that  are  formed  in  the  stomach  during  digestion.  In  the  second  case 
we  must  assume  that  the  fetor  is  due  to  some  disease  of  the  mouth  or 
pharynx.  In  every  case  of  foetor  ex  ore  the  last-named  organs  should 
be  carefully  examined. 

The  greatest  importance,  of  course,  attaches  to  the  examination  of 
the  diseased  stomach.  This  examination  should  include  a  determi- 
nation not  only  of  the  size,  the  form,  the  position,  and  the  presence  of 
painful  areas  over  the  stomach,  but  also  of  the  functional  powers  of  the 
organ.  The  only  way  in  which  we  can  draM^  conclusions  in  regard  to 
the  nature  of  the  primary  disease  is  to  determine  the  character  of  any 
functional  perversions  that  may  be  present.  My  reason  for  emphasiz- 
ing this  point  particularly  is  that  this  method  of  examination — that 
is,  the  determination  of  disturbances  of  physiologic  function — is  not 
always  carried  out  with  proper  thoroughness.  In  milder  forms  of 
so-called  chronic  catarrh  of  the  stomach  many  physicians  consider  it 
altogether  superfluous  to  analyze  the  stomach-contents.  A  physician 
who  omits  this  method  of  examination  is  groping  in  the  dark.  For 
a  long  time  clinicians  simply  determined  the  secretion  of  hydrochloric 
acid ;  but  this  is  not  enough,  for  the  hydrochloric  acid  question  is  only 
one  of  many  that  must  be  answered  when  the  stomach-contents  are 
aspirated  for  diagnostic  purposes.  I  consider  the  macroscopic  inspection 
of  the  stomach-contents  as  important  as  the  solution  of  the  hydro- 
chloric acid  question — perhaps  more  important.  Direct  inspection  of 
the  ingesta  that  are  pumped  out  frequently  teaches  us  at  once  what  work 
the  stomach  is  capable  of  performing — that  is,  whether  the  stomach  is 
digesting  the  food  thoroughly  or  not.     At  the  same  time  we  frequently 
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obtain  a  very  gtuul  idea  of  the  motor  powers  of  the  organ.  It  is  un- 
necessary to  enter  into  details  of  these  questions  in  tliis  place.  In 
chronic  gastritis  the  examination  of  stomach-contents  for  diagnostic 
purposes  is  particularly  desirable,  for  the  reason  chieHy  that  this  disease 
is  characterized  by  such  vague  and  indetiuite  symptoms,  and  because  it 
may  be  present  in  so  many  different  degrees  of  severity. 

The  first  step  in  the  examination  of  the  stomach  should  be  inspection 
and  palpation  of  the  gastric  region.  In  the  majority  of  cases  inspection 
reveals  nothing  abnormal.  The  gastric  region  rarely  protrudes ;  only 
occasionally,  when  there  is  great  development  of  gas,  do  we  see  a 
slight  distention  of  this  part  of  the  abdomen ;  the  same  may  also  be 
seen  in  atony  and  ectasy  complicating  gastritis.  In  determining  this 
point  the  time  at  which  the  examination  is  carried  out  must  always  be 
considered.  If  the  gastric  region  protrudes  early  in  the  morning  when 
the  stomach  should  be  empty,  this  signifies  something  else  than  if  the 
stomach  protrudes  at  the  height  of  digestion.  The  physician  should 
examine  sufferers  with  chronic  diseases  of  the  stomach  at  different  times — 
that  is,  both  when  the  stomach  is  empty  and  at  the  height  of  digestion. 

As  a  rule,  inflation  of  the  stomach  is  superfluous ;  the  exact  deter- 
mination of  the  size  of  the  organ  is  less  important  than  the  determina- 
tion of  its  motor  powers.  The  best  way  to  determine  the  latter  is,  of 
course,  to  aspirate  the  stomach-contents  and  to  analyze  them.  If  there 
are  symptoms  of  stenosis  of  the  pylorus,  particularly  if  a  thickening  in 
the  pyloric  region  can  be  felt,  inflation  may  be  necessar}'.  This  pro- 
cedure may  occasionally  show  whether  or  not  the  tumor  appertains  to 
the  stomach,  or,  better,  the  pyloric  region  of  the  stomach  ;  whether 
the  pylorus  is  freely  movable,  or  whether  adhesions  exist. 

Palpation  usually  discloses  a  certain  sensitiveness  to  pressure,  and 
occasionally  pain.  This  sensitiveness  to  pressure  is  not  limited  to  any 
one  circumscribed  area,  but  is  usually  present  diffusely  over  the  whole 
region  of  the  stomach.  The  resistance  of  the  organ  is  rarely  increased  ; 
in  those  cases  in  which  there  is  great  hypertrophy  of  the  pyloric  mus- 
culature a  resistant  portion  of  the  stomach  may  occasionally  be  felt  in 
patients  whose  al^dominal  walls  are  very  thin.  If  in  cases  of  this  char- 
acter ectasy  has  developed  as  a  result  of  stenosis  of  the  pylorus,  the 
well-known  signs  of  the  former  condition,  namely,  succussion-sounds 
over  an  abnormally  large  area,  peristaltic  unrest  of  the  stomach,  etc., 
will  be  noticed.  I  will  not  enter  into  a  detailed  discussion  of  these 
symptoms  of  stenotic  ectasy  in  this  place,  but  refer  to  the  sections  on 
Ectasy  and  Atony. 

We  might  expect  that  in  the  cases  of  so-called  cirrhosis  ventricidi 
that  are  occasionally  observed  the  thickening  of  the  w^alls  might  be  felt 
through  the  abdominal  walls.  The  stomach  in  these  cases  would  natu- 
rally he  smaller  than  normal.  I  do  not  believe,  however,  that  even 
under  these  circumstances  the  diagnosis  of  cirrhosis  or  of  cirrhotic  gas- 
tritis could  be  made  witli  certainty,  for  diffuse  carcinoma  would  create 
the  same  picture. 

The  examination  of  the  secretory  powers  of  the  stomach  gives  us 
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much  valuable  information.  In  order  to  determine  what  the  secretory 
powers  of  the  stomach  are,  either  the  vomit  may  be  examined  or  the 
stomach-contents  may  be  aspirated  after  a  test-breakfast  or  a  test-meal. 

In  gastritis  the  quantity  of  stomach-contents  that  can  be  pumped 
out  is  usually  larger  than  normal.  Occasionally,  however,  this  is  not 
the  case.  A  more  characteristic  feature  of  severe  forms  of  gastritis  is 
the  appearance  of  the  vomit ;  it  usually  contains  large,  coarse  morsels 
of  food  that  are  only  very  little  digested — m  fact,  they  look  as  if  they 
had  just  been  swallowed.  In  addition  there  will  be  abundant  quantities 
of  mucus  that  are  intimately  mixed  with  the  food-remnants.  The 
stomach-contents  are,  therefore,  thick,  tough,  and  sticky.  It  may  be 
difficult  to  aspirate  these  tough  masses  through  the  sound,  and  they  are 
very  hard  to  filter.  The  presence  of  mucus  in  the  stomach-contents  has 
for  a  long  time  been  considered  one  of  the  most  valuable  diagnostic 
features.  I  consider  this  question  of  such  importance  that  I  may  be 
allowed  to  insert  a  few  remarks  on  the  secretion  of  mucus  m  this  place. 

In  order  to  determine  whether  or  not  there  is  an  abnormal  formation 
of  mucus  in  the  stomach  "ue  may  adopt  one  of  two  methods  :  we  may 
either  examine  the  vomit  or  aspirate  the  stomach-contents  and  analyze 
them.  The  vomit  is  less  suitable  for  this  test,  because  vomiting  never 
evacuates  all  the  mucus,  or  at  least  does  not  remove  it  so  thoroughly  as 
it  can  be  removed  by  lavage.  Any  physician  who  has  performed  lavage 
in  many  patients,  or  has  washed  out  the  stomach  many  times  for  thera- 
jieutic  purposes,  knows  that  large  quantities  of  mucus  may  remain 
behind  for  a  long  time,  so  that  all  the  food  may  be  removed  and  the 
wash-water  may  run  perfectly  clear  for  a  time  before  mucus  appears. 

There  is  one  danger  in  diagnosing  an  increased  secretion  of  mucus 
in  the  stomach,  namely,  that  the  mucus  removed  from  the  stomach 
may  easily  be  confounded  with  mucus  that  has  been  swallowed.  The 
presence  of  mucus  in  the  stomach  does  not  demonstrate  that  it  has  been 
formed  there,  any  more  than  the  presence  of  blood  directly  indicates 
gastric  hemorrhage,  for  we  know  that  blood  that  is  swallowed  or  that 
comes  from  the  esophagus  may  enter  the  stomach  and  simulate  gastric 
hemorrhage. 

The  mucus  produced  within  the  stomach  is  always  intimately  mixed 
with  food-remnants  ;  it  is  always  adherent  to  morsels  of  food,  and  never 
appears  in  the  form  of  isolated  balls.  Only  in  case  the  stomach  is  washed 
out  when  it  contains  no  food,  particularly  early  in  the  morning,  or 
if  the  stomach-contents  is  examined  toward  the  end  of  a  prolonged 
lavage,  will  isolated  flakes  and  shreds  of  mucus  occasionally  be  seen 
in  gastritis.  These  flakes  are  torn  from  the  stomach-wall  liy  the  stream 
of  water  that  pours  out  of  the  sound,  and  soon  form  a  sediment  at  the 
bottom  of  the  vessel  in  which  the  wash-water  is  received.  Mucus  that 
does  not  come  from  the  stomach,  but  from  the  mouth,  the  pharjmx,  or 
the  larynx,  presents  a  diiferent  appearance.  This  mucus  is  never  in- 
timately mixed  with  food-remnants,  but  always  appears  in  the  form  of 
isolated  balls  that  swim  on  the  surface  of  the  wash-water ;  it  looks 
glassy  and  purulent,  and  is  very  frequently  foamy. 
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We  sec,  therefore,  that  macroscopic  inspection  alone  may  frequently 
aid  us  in  deterniining  whether  the  mucus  comino;  from  the  stomach  was 
secreted  in  the  stomach  or  was  swallowed. 

There  is  another  point  that  1  must  mention  briefly.  One  might  be 
inclined  to  deny  that  the  determination  of  the  formation  of  mucus  in  the 
stomach  is  of  diagnostic  value,  because  we  know  that  the  normal  stomach 
secretes  a  certain  amount  of  mucus.  As  a  matter  of  fact,  some  of  the  older 
authors  state  definitely  that  washing  out  the  stomach  fmpiently  brings 
up  considerable  quantities  of  mucus  even  in  perfectly  healthy  subjects. 
This  statement  is  unquestionably  ^vrong ;  these  investigators  were  either 
dealing  with  cases  in  which  there  was  some  slight  abnormality  of  gastric 
function,  or  they  mistook  the  mucus  that  they  washed  out  for  stomach 
mucus,  whereas  in  reality  it  was  probably  derived  from  some  other 
source.  The  character  of  the  food  also  exercises  some  influence  on  the 
production  of  mucus  in  the  stomach.  Schiile  ^  has  called  attention  to 
the  fact  that  the  secretion  of  mucin  is  particularly  abundant  if  the  diet 
consists  largely  of  amylaceous  material.  According  to  Heideuhaiu,- 
carnivorous  animals  secrete  less  mucus  than  herbivorous  animals.  It 
may  be  said  axiomatically,  however,  that  the  normal  g-astric  mucosa 
secretes  very  little  mucus  after  a  test-breakfast  or  a  test-meal,  and 
that  it  is  usually  impossible  to  find  even  isolated  flakes  of  mucus  in 
the  wash-water  from  a  normal  stomach. 

If  there  is  chronic  gastritis,  however,  large  or  small  quantities  of 
mucus  are  occasionally  found  in  the  wash-water  when  the  stomach  is 
washed  out  early  in  the  morning  before  breakfast.  We  must  consider 
this  finding  diagnostic  for  chronic  gastritis  if  it  can  be  positively  demon- 
strated that  the  mucus  is  really  produced  in  the  stomach ;  in  case  of 
doubt,  therefore,  it  is  advisable  to  wash  out  the  stomach  not  only  after 
a  test-meal  or  a  test-breakfast,  but  also  when  the  stomach  is  empty  in 
the  morning,  and  to  examine  the  wash-water  for  mucus. 

The  chemical  tests  for  mucus  in  the  stomach-contents  are  insufficient 
and  unimportant  chiefly  for  the  reason  that  the  presence  of  mucus  alone 
demonstrates  nothing  unless  it  can,  at  the  same  time,  be  determined 
whence  this  mucus  comes.  A  chemical  examination  cannot,  of  course, 
determine  the  latter  point.  For  all  these  reasons  the  macroscopic 
examination  of  the  stomach-contents,  and  the  discovery  of  mucus  by 
this  means,  is  the  safest  method,  and  the  only  one  that  alloM's  us  to 
formulate  a  judgment  in  regard  to  the  quantity  of  mucus  secreted  by 
the  stomach. 

The  majority  of  authors  claim  that  the  mucus  in  the  stomach  is  not 
acted  upon  by  gastric  juice.  This  statement  has  been  combated  by 
Schmidt,^  who  has  contributed  much  to  our  knowledge  of  the  secretion 
of  mucus  in  the  stomach.  Schmidt  found  that  twice  as  much  time  was 
required  to  digest  a  given  quantity  of  tough  mucus  as  to  digest  an  equal 
amount  of  albumin  ;  but  even  hydrochloric  acid  solutions  alone,  accord- 

*  Zeitschr.  f.  kiln.  Med.,  vol.  xxviii.,  p.  481. 

2  Hermann's  Physiologie,  vol.  v.,  No.«.  1,  2,  p.  122. 

^  Deutsch.  Arch.  /.  klin.  Med.,  vol.  Ivii.,  p.  72. 
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ing  to  the  statements  of  this  author,  are  capable  of  digesting  mucus, 
although  not  so  rapidly  as  gastric  juice. 

We  have  mentioned  that  gastric  mucus  may  appear  either  in  the 
form  of  glassy,  swollen  lumps,  or  in  the  form  of  fine  flakes  and  shreds. 
This  varying  appearance  of  the  mucus  is  due  to  the  varying  amounts 
of  hydrochloric  acid  that  are  found  in  the  gastric  contents.  Where 
there  is  lack  of  hydrochloric  acid,  the  gastric  mucus  swells.  This 
has  been  shown  by  the  investigations  of  Schmidt,  who  expresses  him- 
self as  follows  :  "  In  general  we  may  say  that  the  secretion  of  acid 
in  the  stomach  is  deficient  wherever  we  find  gastric  mucus  swollen 
and  glassy  like  the  mucus  of  sputum  "  (Schmidt).  This  shows  that 
swollen  mucus  is  not  the  only  important  form,  although,  as  a  rule, 
this  form  alone  has  been  considered  in  determining  whether  or  not 
there  is  an  increased  secretion  of  mucus.  Much  will  depend  on  the 
amount  of  acid  present.  Even  if  the  hydrochloric  acid  in  the  stomach 
is  normal,  or  actually  excessive,  the  mucus  may  be  increased  ;  but  in 
these  cases  it  will  appear  in  the  form  of  shreds,  flakes,  or  fibers.  In  gen- 
eral we  may  say  that  the  quantity  of  mucus  is  inversely  proportionate  to 
the  quantity  of  hydrochloric  acid  secreted.  The  largest  quantities  of 
mucus  are  found  where  there  is  complete  absence  of  hydrochloric  acid. 
The  explanation  of  this  peculiar  relation  between  mucus  and  acid  in  the 
stomach  is  not  yet  determined.  Schmidt  believes  that  it  is  due  to 
the  difference  in  the  reaction  of  the  epithelium  of  the  stomach  and 
of  that  of  the  glandular  cells  to  the  same  irritant.  I  believe  that  cer- 
tain noxious  agencies  that  inhibit  the  function  of  the  glandular  cells 
affect  at  the  same  time  the  epithelial  cells  in  the  sense  of  causing  an 
increased  secretion  of  mucus.  This  would  correspond  with  a  statement 
that  Schmidt  ^  made  some  time  ago,  namely,  that  the  epithelial  cells 
are  especially  resistant.  If  this  is  true,  we  can  understand  why  large 
quantities  of  tough  mucus  might  be  secreted  even  though  there  were  a 
complete  absence  of  hydrochloric  acid  and  pepsin — as,  for  instance,  in 
atrophy  of  the  glands. 

In  doubtful  cases  a  microscopic  examination  may  be  made.  We  may 
sometimes  be  able  to  determine  from  the  presence  of  pigmented  alveolar 
epithelium  that  the  mucus  comes  from  the  air-passages  ;  from  the  presence 
of  squamous  epithelium  that  it  comes  from  the  mouth  or  the  pharynx. 
Microscopic  examination  of  pathologic  gastric  mucus  rarely  yields  much 
information.  In  general,  as  Jaworski^  has  shown,  nothing  but  cell 
nuclei  are  found  in  it  if  the  gastric  juice  is  normal,  whereas  we  find 
whole  cells  if  the  powers  of  the  gastric  juice  are  deficient.  The  pres- 
ence of  leukocytes  in  the  stomach-contents  that  are  aspirated  when  the 
stomach  is  empty  is  also  noteworthy  ;  other  elements  of  the  gastric 
mucosa  are  rarely  found.  No  diagnostic  or  pathogenic  importance 
can  be  attached  to  the  so-called  snail  or  spiral  cells  that  Jaworski  has 
frequently  found  in  gastric  mucus.  A  large  variety  of  micro-organisms 
are,  of  course,  always  found  in  gastric  mucus. 

1  Virchoiv^s  Arch..,  1896,  vol.  cxliii.,  No.  3. 

2  Centralbl.  f.  klin.  Med.,  1886,  No.  49. 
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My  reason  lor  ciitcriiii:;  into  a  detailed  discussion  of  the  significance 
of  mucus,  the  method  of  determining  its  presence,  and  the  different  con- 
ditions under  which  it  is  found,  is  that  the  average  practitioner  never 
pays  mueli  attention  to  the  various  conditions  that  I  have  called  atten- 
tion to,  hut  usually  speaks  merely  of  gastric  mucus.  1  am  thoroughly 
convinced  that  nuicus  that  comes  from  other  orgiuis  and  that  is  swallowed 
is  very  frequently  mistaken  for  stomach  nuicus.  The  only  nmcus,  of 
coarse,  that  has  any  pathologic  significance  whatever  is  that  which  is 
produced  within  the  stomach.  The  different  appearance  of  the  mucus 
is  also  of  some  practical  significance,  for  it  tells  us  whether  the  gastric 
juice  is  acid  or  subacid. 

It  remains  to  discuss  the  chemical  properties  of  gastric  juice  in 
chronic  gastritis.  In  the  majority  of  cases  the  secretion  of  gastric 
juice  is  more  or  less  decreased.  In  cases  where  there  is  complete 
atrophy  no  gastric  juice  is  secreted.  As  a  rule,  the  reactions  for  free 
hydrochloric  acid  are  very  feeble  or  completely  absent ;  the  degree  of  the 
deficit  may  easily  be  determined  by  adding  one-tenth  normal  hydro- 
chloric acid  by  titration  ;  it  M'ill  vary  according  to  the  intensity  of  the 
pathologic  processes  going  on  in  the  mucosa. 

I  might  mention  in  this  place,  however,  that  in  these  forms  of  gas- 
tritis relatively  large  fluctuations  of  the  total  acidity  are  frequently 
encountered  ;  occasionally  we  may  observe  a  complete  absence  of  free 
hydrochloric  acid,  and  then  the  reappearance  of  the  acid  after  a  short 
time.  It  is  not  correct,  therefore,  to  assume  immediately  that  severe 
changes  of  the  gastric  mucosa  have  occurred  if  we  analyze  the  stomach- 
contents  only  once  and  happen  to  find  an  absence  of  free  hydrochloric 
acid.  The  only  way  in  which  to  obtain  a  true  picture  of  the  secretory 
conditions  existing  within  the  stomach  is  to  perform  repeated  examina- 
tions. 

Formerly  the  opinion  was  generally  prevalent  that  in  chronic  gastri- 
tis there  was  always  an  abundant  formation  of  mucus  and  at  the  same 
time  a  great  reduction  in  the  secretion  of  gastric  juice.  Of  late  years, 
however,  a  special  form  of  gastritis,  called  "  acid  catarrh  of  the  stomach," 
or  "gastritis  acida  "  or  " hyperpeptica,"  has  been  described.  Opinions 
in  regard  to  the  prevalence  of  this  form  vary  greatly  ;  some  authors  in 
describing  chronic  gastritis  limit  themselves  to  a  description  of  the  or- 
dinary form,  in  which  there  is  a  decrease  of  peptic  power  and  an  abun- 
dant formation  of  mucus.  They  recognize  this  form  alone,  and  do  not 
concede  that  there  is  another  form  in  which  the  production  of  hydro- 
chloric acid  is  increased.  Others  again  consider  gastritis  acida  as  a 
frequent  occurrence,  and  still  others  look  upon  it  as  a  rare  form.  There 
is  no  doubt,  in  my  opinion,  that  many  of  the  cases  that  are  described  as 
"  acid  catarrh  "  are  really  cases  of  chronic  hypersecretion. 

I  believe  that  there  are  unquestionably  many  cases  of  chronic  dys- 
pepsia that  may  be  looked  upon  as  gastritis  acida  in  the  above  sense. 
Cases  of  this  kind  have    been  described  by  Boas  ^   in  particular.      In 

^  Bericht  d.  66.  Versamtnl.  deutscher.  Naturforsche?'  u.  Aerzte  zu  Wie7i,  1893  ;  see 
also  Berlin,  klin.   Wochenschr.,  1894,  No.  4. 
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all  of  them  there  was  great  increase  in  the  secretion  of  mucus,  and  at 
the  same  time  an  increase  in  the  hydrochloric  acid.  These  forms  can- 
not, however,  be  regarded  as  frequent ;  many  experienced  observers  go 
so  far  as  to  deny  their  occurrence  altogether.  Dyspeptic  disturbances 
analogous  to  those  seen  in  ordinary  gastritis  can  undoubtedly  also  occur 
in  simple  hyperchlorhydria ;  nevertheless  we  are  not  justified  in  the 
latter  case  in  speaking  of  gastritis  acida.  In  order  to  diagnose  gastritis 
there  must  always  be  an  increased  production  of  mucus. 

We  are  justified,  therefore,  in  speaking  of  gastritis  only  in  those 
cases  in  which  the  above-mentioned  symptoms  appear,  and  there  are  at 
the  same  time  an  increase  in  the  secretion  of  mucus  and  an  increased 
acidity  due  to  hydrochloric  acid.  But,  again,  as  we  have  stated,  the 
mere  demonstration  of  mucus  in  the  stomach  is  not  conclusive,  for  it 
must  first  be  determined  whether  or  not  this  mucus  is  really  formed  in 
the  stomach.  I  fear  that  many  authors  have  not  exercised  sufficient  care 
in  considering  this  matter.  A  perusal  of  many  of  their  descriptions  does 
not  inform  us  ^vhether  or  not  all  these  typical  features  have  really  been 
considered  with  sufficient  care.  In  hyperchlorhydria  or  hypersecretion 
large  or  small  quantities  of  mucus  are  frequently  found  in  the  stomach 
after  fasting,  but  direct  inspection  readily  shows  that  the  mucus  consists 
of  thick  balls  and  lumps,  so  that  we  are  dealing  not  with  stomach  mucus, 
but  with  mucus  that  has  been  swallowed.  As  hyperchlorhydria  is  quite 
frequent  in  drunkards  and  in  men  who  smoke  a  great  deal,  it  is  neces- 
sary to  exercise  particular  care  in  interpreting  the  occurrence  of  mucus 
in  the  stomach-contents,  for  here  it  is  especially  easy  to  confuse  this 
mucus  with  mucus  derived  from  the  upper  air-passages. 

Boas  ^  deserves  great  credit  in  having  first  called  attention  to  gas- 
tritis acida.  In  order  to  illustrate  the  disease-picture  he  describes  in 
■his  well-kno^vn  text-book  on  diagnosis,  he  reports  two  cases.  In  one 
of  the  cases  the  acidity  was  43,  in  the  other  56.  Neither  of  these 
values  can  be  considered  particularly  high.  This  agrees  with  my  own 
experience,  for  I  have  rarely  observed  very  high  acidity  in  gastritis 
acida.  As  a  rule,  the  cases  are  suffering  from  hyperacidity  that 
is  only  slightly  above  the  normal  values  ;  this,  in  itself,  demonstrates 
that  we  are  dealing  with  relatively  slight  degrees  of  chronic  gastritis  or 
with  cases  of  chronic  gastritis  in  its  initial  stages.  It  may  be  that 
some  clinicians  see  more  of  these  cases  among  their  clinical  material, 
and  that,  consequently,  some  declare  gastritis  acida  to  be  more  common 
than  others.  Hospital  clinics,  as  a  rule,  receive  more  old,  chronic  cases 
than  polyclinics,  and  in  private  practice  more  cases  are  seen  in  relatively 
early  stages  than  in  hospital  practice.  If  we  are  correct  in  assuming 
that  many  of  the  cases  described  are  really  incipient  or  relatively  mild 
forms,  then  the  difference  in  the  various  reports  might  be  explained  on 
this  basis.  However  we  attempt  to  explain  this,  the  fact  remains 
that  in  the  great  majority  of  cases  of  chronic  gastritis  the  secretion 
of  gastric  juice  is  more  or  less  reduced,  and  that  as  the  disease  pro- 
gresses, the  secretion  falls  lower  and  lower.      [A  good  deal  has  been 

1  Dwgnostik  u.  Thern2ne  d.  Magenkrnnkheiten,  pt.  ii.,  second  edition,  1895,  p.  19. 
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said  in  recent  literature  on  the  occurrence  of  chronic  acid  j^astritis, 
with  the  result  that  more  importance  is  ascribed  to  the  subject  than  it 
really  deserves.  As  the  author  says,  it  is  rare  to  find  free  hydrochloric 
acid  increased  in  any  case  of  gastritis,  and  there  is  only  occasionally 
a  moderate  increase  in  the  early  stages  of  the  affection.  The  statement 
that  in  chronic  gastritis  the  secretion  of  the  stomach  both  as  to  acid 
and  enzymes  decreases  in  proportion  to  the  intensity  and  the  duration 
of  the  disease  should  not  be  obscured. — Ed.]  The  secretion  of  pepsin 
is  also  reduced  in  severe  cases  of  chronic  gastritis.  In  advanced  cases 
of  atrophy  not  only  hydrochloric  acid,  but  also  the  gastric  ferments,  may 
be  completely  absent.  Organic  acids  are  either  completely  absent  or 
present  only  in  small  quantities ;  occasionally  they  are  found  in  larger 
quantities,  particularly  in  those  cases  in  which  conditions  for  prolonged 
stagnation  of  stomach-contents  are  favorable — that  is,  in  advanced 
degrees  of  atony.  Large  quantities  of  lactic  acid  are  hardly  ever  found 
in  chronic  gastritis.  Acetic  and  butyric  and  other  fatty  acids  are 
occasionally  seen. 

It  is  natural  that  in  those  cases  where  the  secretion  of  hydrochloric 
acid  and  of  pepsin  is  reduced  the  digestion  of  albumin  is  correspond- 
ingly impaired.  Small  quantities  of  albumin  may  undergo  peptoniza- 
tion, particularly  as  the  production  of  hydrochloric  acid  is  rarely  stopped 
altogether,  and  as  some  pepsin  is  usually  secreted,  even  in  advanced 
stages.  The  appearance  of  remnants  of  meat  in  the  stomach-contents 
after  a  test-meal  varies  therefore,  Amylolysis  is  less  interfered  with 
or  may  even  be  perfectly  normal. 

[Roth,  in  Ewald's  laboratory,  found  that  pepsin  secretion  in  dis- 
ease varies  in  different  subjects  nearly  as  much  as  that  of  HCl.  This 
was  observed  in  gastritis,  atrophy,  etc. — Ed.] 

Rennet-zymogen  is  usually  decreased  in  chronic  gastritis,  but  this 
reduction  is  not  parallel  to  the  reduction  in  the  secretion  of  hydrochloric 
acid  and  of  pepsin.  According  to  Boas  ^  and  Bouveret,-  the  quantitative 
determination  of  rennet-zymogen  is  an  important  clinical  criterion  for 
the  intensity  and  the  prognosis  of  the  gastritic  process.  The  method 
described  by  Jaworski  ^  is  useful  for  this  pnrpose.  In  consists  in  intro- 
ducing solutions  of  hydrochloric  acid  of  different  concentration  into  the 
stomach  and  then  determining  the  amount  of  enzyme  in  the  solution. 

The  occurrence  of  digestion  and  the  assimilation  of  the  food  in- 
troduced are  dependent  not  only  on  the  properties  of  the  gastric  juice, 
hut  also  on  the  motor  power  of  the  stomach  ;  if  the  latter  is  undis- 
turbed, any  lack  in  the  secretory  powers  of  the  stomach  may  be  com- 
pensated by  intestinal  digeetion.  The  absence  of  fermentation  and 
putrefactive  processes  under  these  conditions  can  readily  be  explained 
from  the  fact  that  the  ingesta  remain  in  the  stomach  for  so  short  a  time. 

We  have  mentioned  that  the  examination  of  vomitits  matutinus 
and  of  the  stomach-contents  aspirated  after  fasting  is  just  as  im- 
portant as  the  examination  of  the  stomach-contents  after  a  test-meal 

1  Deutsch.  med.   Wochenachr.,  1892,  JSTo.  17.         ^  q„z   ,„^^  ^^  Paris,  1893,  No.  22. 
»  Verhandl.  d.  III.  Conq.  f.  uinere  Med.,  1888. 
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or  a  test-breakfast.  As  a  rule,  mucus  is  seen  under  these  condi- 
tions ;  its  appearance  we  have  described.  The  reaction  of  the  stom- 
ach-contents is  usually  slightly  acid  or  neutral,  and  free  hydrochloric 
acid  is  rarely  found.  When  atony  does  not  exist,  remnants  of  food 
are  not  aspirated.  We  may,  however,  frequently  find  numerous  formed 
elements,  squamous  epithelia,  free  nuclei,  and  occasionally  fragments  of 
glandular  tissue. 

Einhorn  ^  observed  small  shreds  of  mucosa  in  the  wash-water  in  a 
number  of  cases.  He  considers  this  a  particular  form  of  chronic  catarrh, 
for  in  his  cases  such  shreds  of  mucosa  were  regularly  found.  Einhorn 
believes  that  injury  to  the  mucous  membrane  by  the  sound  was  com- 
pletely excluded,  and  states  positively  that  the  patients  were  suffering 
from  chronic  catarrh  of  the  stomach  with  erosions.  All  his  patients 
complained  of  slight  pain  in  the  region  of  the  stomach  after  eating ; 
they  were  emaciated  and  weak,  there  was  a  decrease  in  the  hydrochloric 
acid  secretion,  and  at  the  same  time  an  increase  in  the  formation  of 
mucus.     Only  in  one  case  was  there  hyperchlorhydria. 

The  motor  power  of  the  stomach  is  frequently  disturbed  in  chronic 
gastritis.  It  may  be  either  increased  or  decreased.  If  there  is  hyper- 
trophy of  the  gastric  muscularis,  the  ingesta  may  be  propelled  even 
more  rapidly  than  normal.  In  chronic  gastritis  the  motor  power  of 
the  stomach  frequently  remains  intact  even  though  the  secretory  power 
of  the  organ  is  more  or  less  decreased.  This  constitutes  a  very  im- 
portant compensatory  process,  for  if  the  ingesta  enters  the  intestine  at 
an  early  stage  and  before  decomposition  occurs,  intestinal  digestion  can 
vicariously  assume  the  functions  of  gastric  digestion.  If  the  stomach- 
contents  are  aspirated  in  cases  of  this  kind,  only  very  coarse  and  un- 
digested particles  of  food  will  be  found.  They  are  usually  so  large  that 
they  can  hardly  pass  through  the  sound. 

In  other  cases  again  the  time  of  digestion  is  prolonged — that  is, 
enormous,  coarse,  and  partially  decomposed  remnants  of  food  are  found 
in  the  stomach  at  a  time  when  the  organ  should  normally  be  empty. 
As  far  as  we  are  justified  in  drawing  any  conclusions  in  regard  to  the 
motor  powers  of  the  stomach  from  the  time  required  for  the  digestion 
of  food,  we  may  assume  that,  in  the  latter  case,  the  motor  power  of  the 
stomach  is  reduced.  Strictly  speaking,  however,  such  a  conclusion  is 
not  justified.  Before  the  food  can  pass  from  the  stomach  into  the 
intestine  it  must  undergo  certain  transformations ;  these  are  brought 
about  partly  by  the  action  of  the  saliva  and  the  gastric  juice,  and  partly 
by  the  motor  functions  of  the  stomach.  In  chronic  gastritis  both 
factors  may  be  damaged  :  in  the  first  place,  the  secretion  of  gastric 
juice  is,  as  a  rule,  reduced ;  in  the  second  place,  the  abundant  secretion 
of  mucus  prevents  the  impregnation  of  the  ingesta  with  gastric  juice,  so 
that  the  maceration  of  the  food  and  its  transformation  into  a  fine  pulta- 
ceous  mass  are  rendered  more  difficult  and  are  retarded.  The  motor 
power  may  at  the  same  time  be  perfectly  normal.  In  other  cases,  again, 
the  swelling  of  the  mucosa,  combined  with  hyperplasia  of  the  muscu- 

1  New  York  Med.  Record^  June  !23,  1894. 


sv.]ri'T().ys.  505 

laris  in  tlio  region  of  the  pylorus,  may  i-ciKler  the  exit  of  food  through 
the  pyhu'iis  more  diffieult — in  othei-  words,  there  may  be  a  benign  steno- 
sis of  the  |)yk)rus.  li'  tliis  is  the  ease,  the  ingesta  are  retained  for  an 
abnormally  long  time.  In  still  other  eases  again  there  is  inflammatory 
swelling  of  the  mueosa,  owing  to  the  distention  of  the  storaaeh  and  the 
retention  of  food  ;  or  the  inflammatory  process  involves  the  muscularis 
itself,  so  that  degenerative  atro})hy  of  the  nuiseles  of  the  stomach-wall 
results.  In  the  former  ease  the  time  of  digestion  will  be  abbreviated 
as  soon  as  the  inflammatory  changes  in  the  mueosa  improve.  If  the 
muscularis  is  involved  in  the  inflammatory  process,  if  the  muscle-fibers 
degenerate,  advanced  degrees  of  atony  and  of  atonic  ectasy  may  develop, 
with  all  that  they  entail,  namely,  fermentation,  decomposition  of 
stomach-contents,  etc. 

Moderate  degrees  of  atony  and  dilatation  of  the  stomach  are  quite 
frequently  seen  after  severe  attacks  of  gastritis.  When  the  gastritis  is 
cured,  these  conditions  may  also  be  improved.  Severe  degrees,  how- 
ever, usually  lead  to  permanent  dilatation  of  the  stomach. 

It  is  natural  that  the  absorption  of  food  must  also  suffer  in  the  latter 
forms. 

The  bowels  are  usually  constipated  and  the  stools  rarely  normal. 
In  exceptional  cases  constipation  and  diarrhea  alternate.  In  very 
rare  instances  there  is  diarrhea.  Severe  flatulence  caused  by  the  de- 
velopment of  gas  from  decomposing  intestinal  contents  is  frequently 
seen  in  severe  forms  of  gastritis  in  which  there  is  prolonged  stagnation 
of  the  ingesta. 

The  urine  shows  no  characteristic  abnormalities ;  its  quantity  is 
occasionally  decreased  and  its  specific  gravity  raised.  A  sediment  of 
phosphates  is  frequently  precipitated.  A  decrease  in  the  urinary  secre- 
tion is  seen  with  particular  frequency  in  cases  of  advanced  atony.  The 
action  of  the  heart  and  the  pulse  are,  as  a  rule,  normal ;  some  patients 
complain  of  palpitation  of  the  heart.  On  examination,  however,  it  will 
be  found  that  the  heart  action  is  neither  too  forcible  nor  accelerated. 
Some  authors  claim  that  irregularity  of  the  pulse  is  occasionally  found 
in  chronic  gastritis ;  even  if  this  is  the  case,  we  have  nothing  whatever 
to  show  that  there  is  any  causal  connection  between  gastritis  and  this 
symptom.  The  pulse  is  quite  frequently  found  to  be  accelerated,  but 
this  cannot  be  considered  characteristic  in  any  way  for  chronic  gastritis. 
The  retardation  of  the  pulse-beat  that  is  found  in  a  number  of  other 
diseases  of  the  stomach  is  observed  only  exceptionally  in  chronic  gas- 
tritis. 

In  conclusion,  a  number  of  nervous  symptoms  may  be  enumerated. 
The  most  important  and  significant  of  these  are  certain  psychic  svmp- 
toms.  A  positive  statement  on  the  part  of  the  physician  that  the  dis- 
ease is  curable  frequently  relieves  them.  I  consider  another  symptom 
that  is  frequently  complained  of,  so-called  gastric  vertigo,  to  be  less  im- 
portant, although  many  authors  consider  it  to  be  very  significant. 
While  it  is  true  that  this  symj)tom  is  occasionally  seen  in  chronic 
gastritis,  it  is  so  rare  that  it  can   hardlv  have  anv  direct  connection 
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with  the  disease.  Symptoms  that  are  much  more  frequently  complained 
of  are  a  feeling  of  fulness  in  the  head,  insomnia,  a  general  lack  of 
energy,  and  distaste  for  work. 

Course. — The  course  of  this  disease  as  implied  by  the  name  "  chronic 
gastritis  "  usually  extends  over  a  prolonged  period  of  time — occasionally 
over  many  years.  The  disease  frequently  remits  and  then  exhibits  exac- 
erbations. The  general  course  of  the  disease  will  naturally  depend  on  the 
duration  of  the  trouble,  on  the  severity  of  the  changes,  on  the  mode  of 
life,  the  diet,  the  primary  cause,  and  many  other  factors.  Mild  cases 
that  are  not  too  far  advanced  can  usually  be  cured,  provided  the  manner 
of  life  is  carefully  regulated.  Recurrences,  however,  frequently  happen. 
Many  patients,  as  soon  as  they  improve  a  little,  immediately  expose  them- 
selves to  the  same  influences  that  originally  caused  the  trouble.  This  is 
seen  particularly  in  drunkards.  Even  severe  cases  of  gastritis  are  fre- 
quently seen  to  suffer  for  many  years  without  showing  any  appreciable  im- 
pairment of  their  general  health.  As  a  rule,  these  patients  hold  their  own 
fairly  well  as  long  as  the  motor  power  of  the  stomach  remains  intact. 
We  have  many  observations  to  show  that  the  secretion  of  gastric  juice 
may  be  greatly  damaged  or  even  completely  lost,  and  still  the  assimila- 
tion and  absorption  of  food  be  only  slightly  impaired,  provided  the 
motor  power  of  the  stomach  remains  good.  As  soon,  however,  as  the 
motility  of  the  stomach  becomes  seriously  impaired,  assimilation  and 
absorption,  and  consequently  the  general  nutrition  and  health  of  the 
patient,  are  very  much  impaired.  Loss  of  motility  may  result,  on  the 
one  hand,  from  a  stenosis  of  the  pylorus  that  secondarily  follows  chronic 
gastritis.  If  this  occurs,  the  propulsion  of  stomach-contents  into  the 
duodenum  is  rendered  more  difficult.  Another  cause  is  direct  weaken- 
ing of  the  gastric  musculature.  Under  these  circumstances  the  symp- 
toms of  more  or  less  advanced  motor  insufficiency  are  added  to  those  of 
chronic  gastritis,  and  finally  advanced  degrees  of  ectasy  with  all  its  com- 
plications— that  is,  abnormal  fermentation,  decomposition,  etc. — super- 
vene. It  is,  of  course,  not  surprising  that  under  these  circumstances 
the  nutrition  of  the  patient  suffers  greatly.  Any  impairment  of  the 
tone  of  the  gastric  muscularis  and  any  factor  that  hinders  the  propulsion 
of  the  ingesta  exercise  an  unfavorable  influence  on  the  course  of  the 
disease. 

Chronic  gastritis  rarely  terminates  in  atrophy — in  so-called  achylia 
gastrica.  We  will  not  enter  into  the  question  whether  or  not  atrophy 
of  the  gastric  mucosa  is  always  due  to  chronic  gastritis  or  whether  it 
can  also  originate  from  other  causes.  Atrophy  of  the  gastric  mucosa, 
at  all  events,  is  a  typical  clinical  disease-picture  that  merits  particular 
discussion. 

The  course  of  other  forms  of  secondary  gastritis  that  follow  other 
chronic  local  or  general  diseases  will  naturally  depend  on  the  primary 
disease.  If  the  latter  are  curable  or  are  capable  of  improvement,  the 
gastric  symptoms  are  also  improved  ;  if  the  primary  disease  is  incurable, 
the  gastritis  will  gradually  progress  from  bad  to  worse. 

Diagnosis. — The  diagnosis  of  chronic  gastritis  is  not  so  easy  by 
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uiiy  means  as  older  physicians  seem  to  helieve,  and  as  maiiv  modern  phv- 
siciaus  assnme  tt)-day.  In  the  first  place,  1  wish  to  emphasize  the  fact 
that  the  diagnosis  "  ciirouie  gastritis  "  can  never  be  positively  made  from 
the  clinical  symptoms  alone,  hut  oidy  with  the  aid  of  a  careful  analysis 
of  the  stomaeh-eontents.  The  subjective  symj)toms  of  the  patients  and 
the  objective  findings  elicited  by  the  ordinary  methods  of  examination 
reveal  nothing  whatever  that  is  characteristic.  Analogous  symptoms 
are  seen  in  purely  nervous  dyspepsia,  in  carcinoma  in  its  early  stages,  etc. 

Neuroses  of  the  stomach  and  carcinoma  of  the  stomach  are  most 
frequently  confounded  with  chronic  gastritis.  I  will  not  mention  so- 
ealletl  atrophy  of  the  gastric  mucosa,  because  I  will  discuss  this  disease 
in  the  following  section,  and  will  include  under  the  term  "  chronic  gas- 
tritis "  only  those  forms  in  which  the  complex  of  dyspeptic  symptoms 
characterized  by  a  reduction  in  the  secretion  of  gastric  juice  and  the 
abundant  formation  of  mucus  that  we  have  described  above  is  seen.  I 
have  already  mentioned  that  in  exceptional  cases  there  may  be  a  slight 
increase  of  the  gastric  secretion  together  with  an  increase  in  the  pro- 
duction of  mucus. 

Although  ordinary  chronic  gastritis  can  produce  the  same  dyspeptic 
disturbances  as  a  neurosis  of  the  stomach,  the  symptoms  in  the  latter 
disease  are  never  so  uniform  nor  so  persistent  as  in  gastritis.  As  in 
other  forms  of  neurosis,  the  disease-picture  in  neuroses  of  the  stomach 
varies.  The  different  disturbances  are  not  so  dependent  on  the  qualitv 
and  the  quantity  of  food  as  in  chronic  gastritis ;  in  the  latter  disefisc 
any  excess  in  eating  and  drinking,  the  ingestion  of  indigestible  food,  in- 
variably increase  the  distress  of  the  patient.  In  nervous  dyspepsia,  on 
the  other  hand,  this  interrelationship  between  the  food  and  the  svmp- 
toms  is  rarely  so  apparent.  It  is  true  that  great  distress  mav  follow  an 
inappropriate  diet  in  neurosis,  but  it  does  not  occur  as  a  rule.  In  this 
condition  indigestible  food  may  be  well  borne  and  a  very  digestible  diet 
may  cause  severe  symptoms  ;  on  one  day  the  same  article  of  food  mav 
agree  very  well,  while  on  another  day  it  will  produce  all  manner  of 
symptoms. 

All  these  criteria  may  be  insufficient  in  certain  cases,  and  even  a 
most  experienced  practitioner  may  be  deceived  if  he  attempts  to  build 
up  a  diagnosis  from  these  symptoms  alone.  The  only  way  in  which  to 
arrive  at  a  positive  diagnosis  is  to  examine  the  stomach-contents.  In 
this  examination  the  determination  of  the  hydrochloric  acid  is  less  im- 
portant than  the  examination  of  the  mucus.  The  presence  of  large 
quantities  of  mucus,  provided  it  can  be  demonstrated  that  it  comes  from 
the  stomach,  is  an  absolutely  positive  criterion. 

It  is  always  well  to  Avash  the  stomach  thoroughly  after  aspirating 
the  stomach-contents,  for  frequently  abundant  quantities  of  mucus  will 
be  found  in  later  washings.  Washing  out  the  stomach  after  fasting  is 
also  a  good  method  for  detecting  the  presence  of  mucus.  Penzoldt 
recommends  introducing  a  little  bismuth  into  the  stomach  in  order  to 
render  the  detection  of  mucus  more  easy.  The  little  grains  of  bismuth,  it 
seems,  adhere  to  the  mucus  and  make  it  more  easily  seen.     The  hydro- 
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chloric  acid  secretion  is  less  important.  It  may  be  said  that  in  ordinary 
chronic  gastritis  the  secretion  of  gastric  juice  is,  as  a  rule,  reduced ;  but 
in  exceptional  cases  of  nervous  disorders  of  the  stomach  the  hydrochloric 
acid  secretion  may  also  be  diminished.  In  neurosis  of  the  stomach,  it 
is  true,  the  hydrocliloric  acidity  usually  fluctuates  ^vithin  wide  bound- 
aries ;  whereas  in  chronic  gastritis  the  hydrochloric  acid  secretion  is  more 
uniform.  As  in  all  other  forms  of  chronic  disease  of  the  stomach,  the 
physician  should  make  it  a  rule  to  withhold  judgment  in  regard  to  the 
gastric  secretion  until  he  has  performed  a  number  of  analyses  of  the 
stomach-contents.  He  should  never  content  himself  with  one  exami- 
nation. The  corresjDondeuce  and  the  uniformity'  of  the  findings  in  these 
cases  are  very  important  in  rendering  a  diagnosis  of  gastritis. 

I  have  already  mentioned  that  hyperchlorhydria  may  also  occur  in 
chronic  gastritis.  My  personal  experience  seems  to  teach  that  this  occur- 
rence is  rare,  and  that  hyperchlorhydria  is  seen  only  in  mild  forms  and 
in  early  stages  of  chronic  gastritis.  Hyperchlorhydria  is  also  seen  in 
neuroses  of  the  stomach,  but  in  the  latter  conditions  the  values  for  hydro- 
chloric acid  fluctuate.  We  are  justified  in  declaring  hj'perchlorhydria  a 
symptom  of  chronic  gastritis  only  in  those  cases  in  which  we  observe 
the  general  symptom -complex  of  chronic  gastritis  together  with  an  abun- 
dant production  of  mucus.  Boas  correctly  attaches  much  importance 
to  the  enzymes  of  the  stomach-contents.  In  advanced  degrees  of 
chronic  gastritis  the  latter  are  always  found  decreased,  whereas  in  mild 
forms  and  in  early  stages  of  chronic  gastritis  they  will  be  present  in 
normal  quantities.  In  neuroses,  to  judge  from  my  experience,  the  en- 
zymes are  usually  present  in  normal  amounts. 

In  isolated  cases  small  shreds  of  the  mucosa  may  occasionally  be 
found  in  the  wash-water  that  comes  from  the  stomach.  I  am  hardly 
inclined  to  attach  much  importance  to  the  microscopic  examination  of 
these  shreds  for  the  pui^ose  of  deciding  whether  or  not  the  mucous  lining 
of  the  stomach  is  intact  or  inflamed.  In  the  first  place,  these  shreds 
of  mucosa  are  rarely  found.  If  the  sound  is  carefully  withdrawn  while 
the  water  is  still  running,  shreds  of  mucous  membrane  will  rarely  be  torn 
ofP.  And,  finally,  I  must  consider  it  a  vers'  precarious  procedure  to  draw 
conclusions  in  reg-ard  to  the  state  of  the  whole  mucosa  of  the  stomach 
from  the  examination  of  smaU  shreds  that  are  torn  off;  at  least  I 
should  venture  to  say  that  even  if  these  shreds  are  found  to  be  normal, 
Ave  are  not  justified  in  excluding  gastritis. 

Disturbances  of  motility  that  we  might  discover  can  hardly  be  util- 
ized in  rendering  a  diagnosis.  The  ingesta  that  are  removed  at  the 
usual  time  after  a  test-meal  usually  appear  quite  coarse  in  chronic  gas- 
tritis. The  test-breakfast  is  rarely  changed  as  it  would  be  in  a  normal 
stomach — that  is,  it  is  not  converted  into  a  pultaceous  mass.  We  see 
from  this,  therefore,  that  the  food  remains  in  the  stomach  longer  than 
normal,  but  this  is  not  characteristic  in  any  way,  for  it  may  be  the  direct 
result  of  the  decreased  secretion  of  gastric  juice,  and  is  consequently 
seen  in  all  cases  where  such  a  reduction  obtains. 

From  all  that  has  been   said  we  learn  that  the  diagnosis  of  chronic 
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gastritis  can  he  made  only  if"  all  the  symptoms  are  considered,  including 
the  results  of"  the  analysis  of"  the  stomach-contents.  Only  if  the  dis- 
ease-picture in  its  totality  and  ail  the  symptoms  fit  into  the  frame  of 
chronic  o;astritis  should  we  make  this  diagnosis. 

It  seems  hardly  possible  to  confuse  carcinoma  of  the  stomach  with 
the  sim]>le  form  of  chronic  gastritis.  It  might  be  confused  with  the 
more  severe  f"<)rm  of  gastritis  that  leads  to  complete  disintegration  of 
the  glands,  to  atrophy  and  anadeny.  In  carcinoma  the  hydrochloric 
acid  secretion  is  reduced  from  the  very  beginning,  so  that  absence  of 
hydrochloric  acid  is  one  of  the  earliest  symptoms.  I  have  repeatedly 
discovered  comj)lete  absence  of  free  hydrochloric  acid  in  carcinoma  at  a 
time  when  no  tumor  could  be  felt,  when  there  was  no  ectasy,  and  when 
there  were  only  slight  dyspeptic  disturbances  that  might  very  well  have 
been  due  to  chronic  gastritis.  In  cases  of  that  character  I  have  re- 
peatedly felt  justified  in  making  the  diagnosis  carcinoma,  even  though 
hematemesis,  tumor,  ectasy,  and  cachexia  were  absent.  My  chief  reason 
for  doing  this  was  the  short  duration  of  the  disease,  for  in  carcinoma 
the  absence  of  free  hydrochloric  acid  and  the  reduction  or  inhibition  of 
all  peptic  power  are  early  symptoms,  whereas  in  chronic  gastritis  they 
appear  late. 

The  form  of  chronic  gastritis  that  we  are  discussing  never  leads  to 
a  complete  loss  of  the  peptic  powers  of  the  stomach,  whereas  carcinoma 
leads  to  such  a  loss  very  early  in  its  course.  The  only  exception  to  this 
rule  is  the  form  of  carcinoma  that  develops  from  ulcer. 

We  will  discuss  the  differential  diagnosis  between  carcinoma  and 
atrophy  of  the  gastric  mucosa  in  the  following  section. 

The  differential  diagnosis  between  chronic  gastritis  and  amyloid  de- 
generation of  the  mucous  membrane  of  the  stomach  should  not  present 
any  formidable  difficulties.  We  have  found  in  my  clinic  that  a  reduc- 
tion in  the  secretion  of  gastric  juice — in  fact,  com])lete  absence  of  free 
hydrochloric  acid — may  be  encountered  in  amyloid  degeneration,  but  this 
iilone  should  not  lead  to  confusion  with  chronic  gastritis.  Amyloid  de- 
generation is  not  a  primary  disetise,  but  a  secondaiy  one,  following 
chronic  suppuration,  chronic  tuberculosis  of  the  lungs,  etc.  We  are 
always,  therefore,  dealing  with  a  secondary  process,  and  the  only  point 
to  be  decided  is  whether  the  case  is  one  of  secondary  catarrh  or  of  sec- 
ondary amyloid  degeneration.  The  latter  diagnosis  should  be  made  onlv 
if  amyloid  degeneration  of  other  organs  can  be  demonstrated.  Amvloid 
degeneration  never  appears  at  first  and  alone  in  the  gastric  mucosa,  but 
is  always  found  m  the  liver,  the  spleen,  the  kidneys,  etc.,  at  the  same 
time.  In  rare  cases  it  might  be  assumed  that  analogous  changes  have 
occurred  in  the  gastric  mucosa  if,  together  with  amyloid  degeneration  of 
other  organs,  there  should  be  found  a  constant  decrease  or  an  absence  of 
hydrochloric  acid  secretion.  But  even  under  these  circumstances  the 
diagnosis  could  hardly  be  made  with  absolute  certainty.  Inversely  the 
diagnosis  can  certainly  be  excluded  if  all  symptoms  of  amyloid  degen- 
eration are  absent  in  other  organs. 

I  do  not  think  it  is  possible  to  confound  round  ulcer  of  the  stomach 
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Avith  chronic  gastritis  if  all  the  features  of  the  syndrome  of  the  latter 
condition  are  carefully  weighed.  In  cases  of  chronic  gastritis  compli- 
cated with  a  mild  degree  of  hyperchlorhydria  one  might  think  of  the 
possibility  of  an  ulcer ;  but  the  picture  of  chronic  gastritis  in  these 
cases  often  has  no  resemblance  to  that  of  ulcer.  There  is  never 
cardialgia  nor  hematemesis,  nor  are  there  any  pressure-points.  I  am 
inclined  to  attach  particular  importance  to  the  mucus.  Many  authors 
make  the  statement  that  chronic  gastritis  frequently  accompanies  ulcer 
of  the  stomach  ;  this  I  do  not  consider  correct.  In  cases  of  typical  ulcer 
the  secretion  of  mucus  is  never  increased  ;  if  we  find  an  increase  of 
mucus,  there  is  always  some  complication ;  if  there  is  an  abundant  pro- 
duction of  mucus  in  the  stomach,  the  impregnation  of  the  iugesta  with 
gastric  juice  is  impeded  by  the  thick  layer  of  mucus  that  covers  the 
surface  of  the  gastric  mucosa.  In  ulcer,  unless  it  is  complicated  with 
some  other  disease,  we  usually  find  that  digestion  is  very  good — in  fact, 
occasionally  abnormally  rapid.  The  most  important  symptoms,  there- 
fore, of  simple  chronic  gastritis,  namely,  reduced  secretion  of  gastric 
juice,  abundant  formation  of  mucus,  slow  or  difficult  digestion  of 
albumin,  are  never  seen  in  ulcer. 

Prognosis. — Very  little  need  be  said  in  regard  to  the  prognosis. 
Mild  degrees  of  chronic  gastritis,  provided  they  have  not  existed  too 
long,  may  be  cured  and  frequently  are  cured.  The  fundamental  condi- 
tion for  this  favorable  outcome  is,  of  course,  that  the  noxious  agency 
that  primarily  caused  the  disease  ceases  to  act.  If  severe  degrees  of 
atony  have  developed,  the  prognosis  is  less  favorable ;  as  a  rule,  how- 
ever, atony  is  not  very  considerable,  and  may  recede  together  with  the 
other  symptoms  under  proper  treatment  and  a  suitable  diet.  If  there 
is  hypertrophy  of  the  muscularis  and  stenosis  of  the  pylorus,  the  prog- 
nosis is  less  favorable,  and  it  is  still  worse  if  there  is  much  atrophy  of  the 
mucosa.  The  prognosis  should  not  be  made  from  the  general  condition 
of  the  patient,  as  this  may  be  very  poor  even  in  mild  cases  of  gastritis, 
but  should  be  made  exclusively  from  the  condition  of  the  gastric  juice, 
of  the  hydrochloric  acid  secretion,  the  enzyme-production,  and,  above 
all,  of  the  motor  power  of  the  stomach.  If  the  latter  is  reduced  and 
does  not  improve  under  proper  treatment,  the  i)rognosis  is  bad.  On  the 
other  hand,  complete  absence  of  gastric  secretion  may  be  tolerated  fairly 
well  as  long  as  the  motor  power  of  the  stomach  remains  intact.  This 
is  due  to  the  fact  that  under  these  conditions  the  small  intestine  vicari- 
ously assumes  the  function  of  the  stomach.  We  learn .  from  clinical 
observation  that  this  compensatory  process  may  be  carried  on  for  years 
without  damage  to  the  patient. 

In  the  secondary  forms  of  gastritis  the  prognosis  naturally  depends 
on  the  primary  disease.  If  this  is  curable,  the  gastritic  condition  is 
also  curable,  provided  it  has  not  advanced  to  extended  atrophy  of 
glands.  The  majority  of  these  primary  diseases  are  not  curable,  so  that 
the  prospect  of  a  complete  cure  of  this  form  of  gastritis  is  unfavorable. 

The  Treatment  of  Chronic  Gastritis. — Prophylaxis. — Theo- 
retically it  is  an  easy  matter  to  explain  how  the  occurrence  of  chronic 
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gastritis  can  be  prevented.  We  should  not  eat  too  rapidly,  should 
avoid  extreme  temperatures  in  food  and  drink,  should  masticate  and  in- 
salivate the  t(H)d  thoroughly,  should  not  overload  the  stomach,  should 
take  good  care  of  our  teeth,  should  have  a  well-fitting  set  of  teeth 
adjusted  if  there  arc  numerous  dentid  defects,  should  avoid  excessive 
use  of  alcohol,  ))articularly  in  concentrated  forms,  should  not  smoke  too 
much,  particulai'ly  strong  cigars,  etc.  ;  in  other  words,  we  should 
avoid  all  the  above-named  things  that  Me  know  from  experience  may 
lead  to  the  development  of  chronic  gastritis.  As  a  rule,  however,  physi- 
cians are  not  consulted  in  regard  to  Avhat  had  best  be  done  in  order  to 
kee]>  the  stomach  healthy,  but  in  order  to  help  after  the  stomach  is  dis- 
eased. Occasionally  a  physician  may  be  able  to  give  prophylactic 
advice  if  a  patient  comes  to  him  with  acute  gastritis.  In  all  these 
cases  he  should  prescribe  a  strict  diet  and  a  sensible  mode  of  life  after 
recovery. 

We  might  expect  that  the  occurrence  of  secondary  gastric  disturb- 
ance could  be  prevented  in  all  those  diseases  that  can  produce  secondary 
dyspeptic  disturbance,  as,  for  instance,  tuberculosis,  emphysema,  diseases 
of  the  heart,  the  liver,  and  the  kidneys,  and  certain  metabolic  and  nutri- 
tive disturbances.  I  will  not  enter  into  a  discussion  of  the  theory 
held  by  many  clinicians  that  the  dyspeptic  disturbances  seen  in  these 
diseases  are  identical  Math  chronic  gastritis.  We  can  hardly  speak  of  a 
prophylaxis  in  these  cases,  for  every  physician  M'ill  naturally  attempt  to 
cure  these  diseases  as  well  as  possible,  or  to  institute  measures  that  are 
intended  to  compensate  any  perversions  of  function  that  may  exist.  If 
we  made  it  a  rule  in  diseases  of  the  heart,  for  instance,  to  institute 
treatment  as  soon  as  compensation  begins  to  fail,  and  not  after  it  has 
failed,  M^e  M'ould,  in  many  cases,  be  able  to  prevent  so-called  catarrh  of 
the  stomach  from  stasis.  In  this  sense  digitalis  may  be  called  a  ^fom- 
achic  in  diseases  of  the  heart,  and  in  this  sense  only  can  we  speak  of  a 
prophylaxis  of  gastritis.  Strictly  speaking,  however,  this  is  not  a  special 
prophylaxis  against  gastritis,  but  only  one  of  the  measures  that  are  em- 
ployed to  prevent  the  extension  of  a  primary  disease  that  involves  not 
only  the  stomach  but  numerous  other  organs  also.  The  careful  dietary 
regulations  that  M^e  prescribe  in  diseases  of  the  kidneys,  the  heart,  the 
liver,  etc.,  are  not  altogether  for  the  sake  of  preventing  secondary  gas- 
tritis that  may  complicate  these  diseases,  but  for  the  primary  affections 
themselves. 

Treatment  Proper. — We  have  three  means  at  our  disposal  for 
treating  chronic  gastritis,  viz.,  mechanical,  dietetic,  and  medicamentous 
methods. 

Among  the  mechanical  methods  of  treatment  lavage  of  the  stomach 
occupies  first  place.  As  I  have  already  stated  in  the  symptomatology, 
lavage  of  the  stomach  should  always  be  performed  in  chronic  gastritis 
if  for  no  other  purpose  than  to  aid  in  determining  the  diagnosis.  Wash- 
ing out  the  stomach  once,  however,  is  never  sufficient ;  the  stomach- 
contents  should  be  analyzed  a  number  of  times,  and,  in  order  to  verify 
the  results,  the  analysis  should  be  repeated  from  time  to  time.     This 
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diagnostic  procedure  alone  will  accustom  the  patient  to  the  introduction 
of  the  stomach-tube.  After  a  few  aspirations  the  patient  will  be  so  well 
accustomed  to  the  sound  that  he  will  not  object  to  its  employment  for 
prophylactic  purposes. 

I  believe  that  the  stomach-tube  is  one  of  the  most  valuable  diagnostic 
adjuvants  in  the  treatment  of  chronic  gastritis  complicated  by  increased 
secretion  of  mucus.  In  many  cases,  it  is  true,  the  stomach-pump  can 
be  dispensed  with,  and  many  cases  undoubtedly  recover  without  its 
employment.  Whether  the  cure  of  these  latter  cases  would  not  have 
been  accelerated  had  the  sound  been  employed,  whether  many  of  the 
cases  that  never  were  cured  would  not  have  been  cured  had  the  sound 
been  used,  is  necessarily  an  unanswerable  question.  I  am  decidedly  of 
the  opinion  that  these  cases  would  have  been  better  had  the  stomach- 
sound  been  employed.  In  complete  atrophy  of  the  gastric  mucosa  the 
sound  is  unnecessary,  provided  the  motility  of  the  stomach  is  intact ; 
we  can  also  do  without  it  in  mild  forms  of  gastritis.  Wherever  there  is 
abundant  secretion  of  mucus  the  employment  of  the  sound  is  indicated. 
There  is  but  one  way  to  remove  large  quantities  of  mucus,  and  that  is 
through  the  sound. 

In  the  general  part  of  this  work  I  have  formulated  a  general  rule 
in  regard  to  therapeutic  lavage,  viz.,  that  the  ingesta  should  never  be 
removed  from  the  stomach  unless  they  are  still  present  in  the  organ 
after  the  expiration  of  the  normal  period  of  digestion,  provided,  of 
course,  that  a  diet  is  given  that  is  suitable  to  the  iudividual  case.  If  a 
certain  quantity  of  food  is  still  present  in  the  stomach  seven  hours  after  a 
simple  midday  meal,  this  old,  and  frequently  decomposed,  food  residue 
should  be  removed  before  new  food  is  introduced,  otherwise  the  stomach 
will  become  overloaded,  and  the  new  ingesta  will  immediately  undergo 
abnormal  fermentation  and  decomposition,  and  this,  of  course,  would 
interfere  with  assimilation. 

But  the  mucus  itself  is  removed  best  by  lavage.  As  a  rule,  only 
relatively  small  quantities  of  mucus  are  evacuated  with  the  food,  but  if 
the  stomach  is  thoroughly  Avashed  out  until  the  wash-water  runs  clear, 
large  quantities  of  mucus  may  be  found  in  subsequent  washings.  Unless 
there  is  an  advanced  degree  of  atony,  it  is  a  good  plan  to  remove  these 
tough  adherent  masses  of  mucus  by  forcing  water  into  the  stomach 
under  slight  pressure — of  course,  only  after  all  food  remnants  have  been 
removed.  The  stomach  should  be  washed  out  first  with  the  patient  in 
the  erect  position,  then  when  he  is  lying  down  or  in  other  positions  of 
the  body.  Penzoldt,  in  addition,  recommends  massage  of  the  gastric 
region.  It  is  also  well  to  add  to  the  last  wash-water  remedies  that  can 
dissolve  mucus,  for  instance,  alkalis,  sodium  bicarbonate  (one  to  t^^■o 
teaspoonfuls  to  a  liter  of  water),  lime-water  (four  to  five  teaspoonfuls  to 
a  liter  of  water),  common  salt  (10  gm.  to  1  liter).  Fleiner  recom- 
mends a  mixture  of  common  salt  and  soda,  of  the  former  2  parts,  of 
the  latter  1.  Of  these  mixtures  he  adds  1  teaspoonful  to  2  or  3 
liters  of  water  at  26°  R  (90.5°  F.).  Some  of  the  ordinary  mineral 
waters  mav  also  be  used  for  this  after-lavaoe. 
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[A  .solution  of  boric  acid  in  the  propt)rtiou  of  a  teaspoonful  to  a 
liter  of  water  is  one  of  the  best  preparations  to  employ  after  the  stom- 
ach-contents is  removed. — Ed.] 

If  the  stomach  contains  many  fermenting  organisms,  certain  antifer- 
mentative  remedies  may  be  added  to  the  wash-water.  In  my  practice 
salicylic  acid,  1  :  1000,  has  been  found  to  be  the  best  remedy  for  this 
purpose.  Kuhn  '  performed  a  number  of  experiments  in  my  clinic  and 
found  that  this  remedy  is  the  best  disinfectant  against  gaseous  fermen- 
tation. Other  remedies  that  have  been  recommended  are  thymol 
(0.5  :  1000),  butyric  acid  (6  :  1000),  resorcin  (2-5  :  1000),  benzol 
(5  :  1000),  and  weak  solutions  of  hydrochloric  acid  (5-8  :  1000). 
The  former  remedies  are  prescribed  best  in  powder-form,  with  the  direc- 
tion to  add  one  powder  to  a  liter  of  warm  water. 

[Potassium  permanganate  (0.05  :  1000)  is  a  useful  and  safe  anti- 
septic.— Ed.] 

In  all  cases  in  which  there  is  stagnation  of  stomach-contents  I  have 
previously  recommended  lavage  of  the  stomach  in  the  evening — that  is, 
before  supper.  Here,  however,  where  the  chief  indication  is  to  remove 
the  adherent  masses  of  mucus,  this  regulation  may  be  modified.  If  the 
ingesta  remain  in  the  stomach  for  an  abnormal  time,  evening  lavage  is 
indicated  as  in  any  other  case,  particularly  if  there  is  much  decomposi- 
tion and  fermentation,  or  if  there  is  much  atony  of  the  stomach.  In 
order  to  remove  the  mucus,  however,  it  is  best  to  perform  lavage  in  the 
morning  before  breakfast,  for  at  this  time  the  removal  of  the  mucus  is 
most  easily  accomplished.  If  the  mucosa  is  completely  atrophied, 
but  the  motility  of  the  stomach  preserved,  methodic  lavage  is  unneces- 
sary. If  some  authors  speak  of  catarrh  without  formation  of  mucus 
and  advise  against  performing  methodic  lavage  in  these  cases,  I  might 
remark  that  in  cases  of  this  kind  there  is  really  no  catarrh,  or,  better, 
no  gastritis.  Neither  the  dyspeptic  symptoms  nor  the  decrease  in  the 
gastric  secretion  allows  us  to  make  the  diagnosis  of  gastritis.  In  order 
to  be  able  to  say  that  we  are  dealing  mth  a  case  of  gastritis,  there  must 
always  be  an  increased  secretion  of  mucus.  The  fact  that  this  increased 
secretion  cannot  always  be  demonstrated  does  not  change  its  significance. 
We  may  expect  a  priori  that  there  will  be  certain  diflPerences  in  the 
degree  of  this  secretion.  In  milder  cases  methodic  lavage  may  be  dis- 
pensed with  or  may  be  replaced  by  other  measures  ;  in  advanced  degrees, 
it  appears  to  me  it  is  the  most  suitable  remedy.  I  will  never  concede, 
however,  that  we  are  justified  in  distinguishing  between  catarrhs  with 
and  catarrhs  without  formation  of  mucus.  If,  in  advanced  cases  of 
atrophy  the  epithelium  that  furnishes  mucus  ultimately  perishes,  we  are 
then  no  longer  dealing  with  gastritis,  but  with  a  sequel  of  this  condition, 
namely,  complete  atrophy  of  the  gastric  mucosa. 

The  frequency  with  which  lavage  should  be  performed  naturally 
depends  on  the  stage  of  the  gastritis.  In  the  majority  of  cases  lavage 
once  a  day  is  sufficient.  In  obstinate  cases  with  abundant  formation  of 
mucus  and  severe  degrees  of  atony  lavage  may  be  performed  twice  a 

1  Zeitschr.  f.  klin.  Med.,  vol.  xxi. 
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day ;  once  in  the  morning  before  breakfast  and  once  in  the  evening 
before  supper. 

The  results  of  this  mechanical  method  of  treatment  are  frequently 
startling  in  cases  of  gastritis  that  are  not  too  old.  The  patients  fre- 
quently feel  much  better  after  a  very  short  time ;  after  a  few  treatments 
the  appetite  increases  and  all  other  symptoms  decrease  in  severity.  In 
advanced  and  old  cases  this  method  of  treatment  must,  of  course,  be 
carried  out  persistently  for  some  time,  but  here,  too,  the  impression  is 
created  as  though  lavage  were  followed  by  marked  benefit. 

The  internal  stomach  douche  may  frequently  be  employed  with  profit 
in  chronic  gastritis.  This  mode  of  treatment  is  particularly  indicated 
in  cases  of  mild  atony,  for  here  it  stimulates  the  tone  of  the  gastric 
mucosa.  The  water  used  for  the  stomach  douche  should,  as  a  rule,  be 
a  little  colder  than  the  water  used  for  ordinary  lavage.  It  may  also  be 
useful  under  certain  circumstances  to  force  it  into  the  stomach  under 
pressure.  In  order  to  stimulate  the  secretion  of  gastric  juice  a  little 
salt  (a  teaspoonful  to  a  liter  of  water)  may  be  added  to  the  irrigating 
fluid.  I  need  hardly  mention  that  the  stomach  douche  should  only  be 
used  when  the  stomach  is  empty.  Fleiner  recommends  washing  the 
stomach  thoroughly  and  then  irrigating  its  walls  with  certain  bitters  in 
order  to  stimulate  the  appetite.  He  advises,  for  instance,  decoctions  of 
hops  or  of  quassia  wood,  or  a  solution  of  a  teaspoonful  of  the  fluid 
extract  of  condurango  in  a  liter  of  water. 

If  there  is  much  atony  or  ectasy,  the  stomach  douche  should  be  em- 
ployed with  care.  If  there  is  complete  atrophy  of  the  gastric  mucosa, 
this  method  of  treatment  is,  of  course,  utterly  useless. 

Electricity,  massage,  and  hydrotherapeutic  procedures  are  generally 
not  called  for  in  ordinary  gastritis.  The  electric  current  might  be  used 
with  profit  in  cases  where  there  are  severe  symptoms  of  sensory  irrita- 
tion or  w^here  there  is  advanced  atony.  In  chronic  gastritis  there  is 
usually  no  reason  why  electricity  should  be  employed,  nor  is  there  any 
call  for  massage  unless  it  is  instituted  for  a  coexistent  atony.  Hydro- 
therapeutic  procedures  might  be  indicated  by  some  special  conditions  in 
individual  cases.  Chronic  gastritis  -per  se,  however,  rarely  calls  for  their 
employment.  In  very  sensitive  subjects  moist  felt  sponges  or  Priessnitz 
compresses  may  be  used  in  order  to  promote  a  uniform  distribution  of 
heat. 

The  Diet. — The  diet  is  more  important  than  the  employment  of  phys- 
ical methods.  In  chronic  gastritis,  however,  it  is  exceedingly  diflicult 
to  formulate  any  definite  rules  in  regard  to  the  diet,  to  arrange  any  uni- 
form lists  that  would  be  applicable  to  all  cases.  This  is  due  to  the  fact 
that  chronic  gastritis,  like  other  diseases  of  the  stomach,  occurs  in  so 
many  diiferent  forms.  As  a  rule,  the  secretion  of  gastric  juice  is  more 
or  less  reduced,  and  increased  only  in  exceptional  cases.  The  motor 
power  is  usually  well  preserved  and  rarely  disturbed  to  any  great  de- 
gree. The  quantity  and  quality  of  the  food  must,  of  course,  vary 
according  to  the  state  of  the  secretory  and  motor  functions  of  the 
stomach. 
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The  gcuenil  rule  can  be  Ibrnuiltited  that  the  diet  should  be  as  diges- 
tible as  possible.  The  term  digestible  is,  of  course,  relative  ;  in  the 
case  under  discussion,  it  signifies  a  diet  that  makes  small  demands  on 
the  secretory  powers  of  the  stomach,  that  considers  the  reduction  in  the 
secretion  of  gastric  juice,  that  does  not  irritate  the  gastric  mucosa,  and 
that  can  be  propelled  from  the  stomach  in  a  relatively  short  time.  If 
all  these  postulates  are  fulfilled,  the  food  will  not  remain  in  the  stomach 
for  a  long  time,  and  those  portions  of  it  that  are  not  digested  will  be 
propelled  into  the  intestine  within  so  short  a  time  that  they  cannot  un- 
dergo decomposition.  If  food  is  administered  on  these  principles,  the 
muscles  of  the  stomach  are  not  overtaxed,  nor  is  the  mucous  mem- 
brane irritated ;  the  food,  moreover,  enters  the  intestine  very  rapidly. 
The  first  condition  of  digestibility,  therefore,  in  these  cases,  is  that  the 
food  be  administered  in  a  suitable  form — /.  e.,  should  be  finely  distrib- 
uted and  preferably  be  given  in  the  form  of  mushes  or  liquids. 

In  regard  to  the  quality  of  the  food,  we  may  say  that  there  is  no 
reason  why  albumin  and  carbohydrates  and  fats  should  not  all  be  given. 
One  might  imagine  that  the  quantity  of  albumin  should  be  reduced 
because  the  secretion  of  gastric  juice  is,  as  a  rule,  more  or  less  reduced. 
This,  however,  is  only  partly  true.  Xo  doubt  the  peptonization  of 
proteids  suffers  when  the  secretion  of  gastric  juice  is  reduced,  whereas 
ptyaliu  action  remains  undisturbed.  It  might  appear,  therefore,  that  an 
amylaceous  diet  would  be  more  appropriate  than  a  meat  diet ;  experience 
has  taught  us,  however,  that  the  assimilation  of  albumin  may  occur  in 
a  perfectly  normal  manner,  even  though  the  stomach  has  lost  all  its 
peptic  powers,  provided  only  that  the  motor  power  of  the  organ  is  intact, 
so  that  the  intestine  can  vicariously  assume  the  functions  of  the  stomach. 
As  long,  therefore,  as  the  motor  power  of  the  stomach  is  intact  moderate 
amounts  of  albumin  are  permissible.  The  only  way  to  decide  just  how 
much  meat  may  be  allowed  is  to  examine  the  stomach-contents  repeat- 
edly ;  this  gives  an  exact  index  of  the  state  of  the  peptic  powers  of 
the  stomach,  it  also  informs  us  whether  or  not  the  stomach  is  capable 
of  propelling  the  ingesta  into  the  intestine  within  a  normal  time  and 
before  decomposition  has  occurred. 

In  cases  in  which  the  motor  power  of  the  stomach  is  reduced,  the 
quantity  of  albumin  must  naturally  be  limited.  Proteids  should  under 
all  circumstances  be  given  in  a  finely  divided  state,  preferably  in  a 
readily  soluble  form.  They  may  occasionally  be  given  as  peptones, 
albumoses,  somatose,  etc.  A  very  good  substitute  for  meat  that  I  can 
recommend  is  nutrose  ("  casein-natrium  "). 

There  is  no  objection  to  the  administration  of  carbohydrates  provided 
they  are  given  in  a  suitable  form.  The  only  articles  of  food  belonging 
to  this  class  that  should  be  excluded  are  those  that  contain  much  cellu- 
lose and  those  that  readily  undergo  fermentation. 

There  is,  further,  no  objection  to  the  administration  of  fat.  Very 
much,  of  course,  will  depend  on  the  form  in  which  it  is  given.  In  all 
cases  where  nutrition  is  much  reduced  an   abundant  quantity  of  fat 
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should  be  given.  Fat  possesses  a  high  caloric  value,  and  is  conse- 
quently a  very  valuable  means  to  improve  nutrition. 

In  general,  therefore,  the  diet  should  be  mixed.  It  should  be  finely 
divided,  pultaceous  or  fluid,  should  contain  much  carbohydrate,  but 
also  moderate  quantities  of  albumin  and  of  fat.  Many  variations  are 
naturally  permissible,  and  the  exact  dietary  will  depend  on  the  degree 
of  secretory  perversion,  the  motor  powers  of  the  stomach,  and  the  gen- 
eral nutrition  of  the  patient. 

A  few  words  may  be  permitted  in  regard  to  the  individual  articles 
of  diet.  Among  the  cereals  I  might  mention  Zwieback,  toast,  Hund- 
hausen's  aleuronat  flour  that  Ebstein  recommends,  Gericke's  "Kraft- 
^wieback,"  and  "  Kraft-bread."  Cereals  may  also  be  given  in  the  form 
of  soups.  Oatmeal  is  very  nourishing  and  proper  for  these  cases. 
Among  leguminous  articles  of  food  Hartenstein's  leguminose,  Knorr's 
different  preparations  of  leguminose,  and  Liebig's  maltoleguminose  may 
be  mentioned.  All  these  preparations  are  rich  in  carbohydrates  and 
contain  a  relatively  large  amount  of  proteid.  Potatoes  should  only  be 
given  mashed.  Mashed  carrots,  spinach,  soufflets,  different  puddings, 
like  tapioca,  etc.,  may  all  be  given  for  the  sake  of  variety. 

Among  meats,  the  digestible  varieties  (compare  the  scales  given  on 
page  197)  should  be  preferred ;  for  instance,  calves'  thymus,  scraped 
beefsteak,  pigeon,  chicken,  beef-hash,  scraped  raw  ham,  and  fish  that 
is  not  too  fat.  The  quantity  of  meat  given  at  one  time  should  never 
be  large,  rarely  more  than  100  to  150  gm. 

It  will  always  be  necessary  to  experiment  with  milk,  as  it  is  impos- 
sible to  say  in  advance  whether  or  not  it  will  be  well  borne.  If  rennet- 
zymogen  is  absent,  fermentation  easily  occurs.  If  the  secretion  of  ren- 
net-ferment is  reduced,  but  the  rennet-zymogen  is  still  present,  the 
addition  of  a  little  lime-water  (one  to  two  tablespoonfuls  to  a  quarter 
of  a  liter  of  milk)  will  render  the  milk  more  digestible.  Many  people 
still  labor  under  the  impression  that  patients  with  diseases  of  the  stom- 
ach should  eat  as  little  fat  as  possible.  Von  Noorden  deserves  the 
credit  of  having  shown  that  in  many  cases  of  stomach  trouble  the  in- 
gestion even  of  large  quantities  of  fat  is  not  only  not  harmful,  but,  on 
the  contrary,  very  beneficial.  Very  much,  of  course,  will  depend  on 
the  form  in  which  fat  is  taken.  It  is  best  given  as  fresh  good  butter  or 
as  cream. 

A  few  words  in  this  place  in  regard  to  a  course  of  mineral  waters 
that  is  so  frequently  advised  in  chronic  gastritis.  If  such  a  course  is 
undertaken,  certain  rules  and  regulations  in  regard  to  the  diet  should  be 
observed.  In  many  watering-places  the  patients  undergoing  the  course 
are  advised  to  live  up  to  certain  detailed  regulations  that  they  are  led 
to  believe  should  be  followed  if  the  particular  Water  is  taken.  In  many 
watering-places  these  dietary  regulations  can  even  be  procured  in  printed 
forms  that  describe  exactly  what  food  and  drink  is  permissible  in  ordi- 
nary quantities,  what  food  and  drink  should  be  reduced  or  stopped  alto- 
gether.    Dapper  ^  has  recently  shown  that  all  such  dietary  formulae  are 

1  Zeitschr.f.  kltn.  Med.,  vol.  xxx. 
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altogether  irrational.  Tiic  use  of  any  particular  mineral  water  does 
not  render  certain  articles  oi"  food  unsuitable  nor  niak<!  it  imperative 
that  all  the  patients  should  live  on  the  same  diet ;  the  individual  disease 
should  always  determine  the  diet.  In  many  of  these  watering-places 
fats  in  particular  are  excluded  from  the  dietary. 

Von  Noorden  and  Dapper  have  shown  for  Kissingen  and  Homburg 
waters  (and  the  same  could  probably  be  done  for  other  waters)  that  the 
ingestion  of  large  quantities  of  salt  \vater  in  no  wise  contraindicates 
the  ingestion  of  even  abundant  quantities  of  fat.  Dapper's  investi- 
gations demonstrate  that  large  quantities  of  fat  and  of  mineral  waters 
can  be  taken  at  the  same  time  without  materially  interfering  with  the 
digestion  of  the  former. 

In  regard  to  alcoholics,  we  may  say  that  strong  alcoholic  drinks,  also 
beer,  should  be  avoided,  the  latter  chiefly  on  account  of  the  ferment- 
ing organisms  that  it  contains.  Gastritis  per  se  does  not  call  for  alco- 
holics. Alcohol  may  possess  some  power  of  stimulating  secretion,  but 
this  is  much  too  slight  to  warrant  the  employment  of  this  drug  for 
therapeutic  purposes.  If  alcohol  is  indicated  for  any  particular  reason, 
it  should  be  given  in  small  quantities  and  preferably  in  the  form  of  a 
pure  strong  wine  that  does  not  contain  much  tannic  acid.  Such  wine 
may  be  diluted  with  some  mineral  water. 

The  patients  should  not  drink  much  water,  particularly  during  meals. 

Strong  spices,  like  mustard,  pepper,  etc.,  may  occasionally  be  given 
to  stimulate  the  appetite,  but  they  should  not  be  given  too  frequently 
nor  in  too  large  quantities. 

No  fixed  rules  can  be  formulated  in  regard  to  the  frequency  with 
which  food  should  be  taken  and  the  quantity  to  be  eaten  at  each  meal. 
It  may  be  said  in  general  that  it  is  always  better  to  eat  small  meals  at 
frequent  intervals. 

From  all  that  we  have  said  it  is  clear  that  no  fixed  rules  can  be 
arranged  that  would  be  suitable  for  all  cases  of  chronic  gastritis ;  so 
much  depends  on  the  general  strength  of  the  patient  and  the  state  of 
the  secretory  and  motor  powers  of  the  stomach  that  the  diet  must  vary 
in  each  case.  In  carcinoma  and  ulcer  it  is  much  easier  to  arrange  a 
uniform  dietary  than  in  the  different  forms  of  chronic  gastritis.  The 
dietary  given  on  page  518  (Table  I.)  (after  Wegele)  may  be  regarded 
as  a  fair  example  of  a  diet-list  that  is  suitable  to  a  case  of  chronic 
gastritis  in  which  the  gastric  digestion   is  reduced. 

Other  examples  of  dietaries  appropriate  to  this  condition  will  be 
found  on  pages  518,  519  (Tables  11.  and  III.). 

[In  regard  to  the  articles  of  food  recommended  in  these  tables,  it 
may  be  said  that  with  Americans  suffering  from  chronic  gastritis,  con- 
sidering the  taste  of  the  patient  and  at  the  same  time  the  requirements 
of  the  physician,  it  would  be  better  to  omit  oatmeal  altogether ;  barley 
is  admissible  in  soup  only  when  the  grains  are  thoroughly  crushed  ; 
scraped  beef  is  preferable  to  scraped  ham,  but  beef  very  thoroughly 
stewed  or  braised,  by  which  means  the  muscle-fibers  are  well  disinte- 
grated, is  still   better.     Veal  should  be  interdicted  with  most  patients. 
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Carrots  and  similar  roots  are  best  avoided.  Certain  vegetables  that  are 
not  to  be  generally  recommended  are  found  to  be  suitable  for  certain 
patients,  although  a  source  of  distress  to  others.  The  vegetable  list  is 
best  formed  after  trial,  and  estimating  the  results  by  the  sensations  of 
the  patient,  and  especially  by  studying  the  gastric  contents  after  lavage. 
—Ed.] 

I. — Dietary  for  Chronic  Catarrh  with  Keduced  G-astric  Digestion. 


In  the  morning : 

150  gm.  of  peptone  cocoa  ... 

25  gm.  of  butter  (on  a  toasted  roll) 

In  the  forenoon  : 

Soft-boiled  egg     ......... 

At  noon  : 

200  gm.  of  oatmeal  soup 

150  gm.  of  poultry 

200  gm.  of  carrots 

In  the  afternoon  : 

150  gm.  of  peptone  cocoa 

25  gm.  of  butter 

In  the  evening  : 

200  gm.  of  barley  soup 

One  egg 

Scraped  ham 

100  gm.  of  macaroni 

In  the  course  of  the  day  : 

200  gm.  of  wine 

75  gm.  of  Zwieback 


Total 


Albu- 
min. 


8.00 
0.18 

6.0 

12.50 
28.0 
2.14 

8.0 
0.18 

3.2 

6.0 

25.0 

9.0 


Fat.       h?^dm?e.  ^1-hol- 


9.0 


117.2 
480 


6.0 
20.8 

5.0 

0.3 

13.5 

0.4 

6.0 
20.8 

6.0 
5.0 
8.0 
0.3 


1.5 


94.6 
890 


7.50 
0.15 


18.0 

1.8 

16.3 

7.5 
0.15 

17.0 


76.7 

6.0 
63.9 


236.01 
970 


16.0 


190 
100 


2440  Calories. 


II. 


In  the  morning  : 

500  gm.  of  milk,  3  Zwieback 

In  the  forenoon  at  10  o'clock : 

Oatmeal  soup,  with  yolk  of  1  egg 

At  noon : 

Kice  soup,  with  yolk  of  1  egg 

English  beefsteak,  200  gm 

25  gm.  of  toast 

100  gm.  of  mashed  potatoes 

I7i  the  afternoon  : 

250  gm.  of  milk-cocoa,  3  Zwieback  with  jam    . 

In  the  eve?iing  : 

Eice-flour  mush  with  500  c.c.    of  milk   and 

30  gm.  of  sugar 

25  gm.  of  toast 

Total  calories 


Albu- 
min. 


20.6 
5.3 

4.5 

42.8 
2.0 
2.2 

13.5 


24.4 
2.2 


Fat. 


20.2 

5.2 

9.2 

10.4 

0.2 

5.1 

15.8 


18.8 
0.2 


Carbo- 
hydrate. 


45.7 
14.2 

15.2 

19.0 

17.0 

44.6 


130.8 
19.0 


Calories. 


461 

129 

167 

272 

90 

125 

385 


812 
90 


2531 
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In  regard  to  the  further  details,  I  refer  particularly  to  the  text-book 

of  Bicdcrt,  and  to  Langcrmann's  ^  Dietetics  and  Cook  Booh  for  Patients 

ivit/i    Ga.stric  or  Intestinal  JJiseases.     In  this  book  numerous  dietaries 

are  ^iveu,  and  the  caloric  value  of  the  different  articles  of  food  is  also 

calculated ;  besides  there  are  careful  rules  for  preparing  the  different 

articles  of  food. 

III. 


In  the  morning  : 

Milk-cocoa  made  from  20  gm.  of  cocoa,  10  gm. 
of  sugar,  and  250  c.c.  of  milk 

In  the  forenoon  at  10  o'' clock  : 

50  gm.  of  toasted  wheat  bread 

lOOgui.  of  breast  of  young  chicken  (weighed 

raw) 

30  gm.  of  butter 

At  noon  : 

Potato  soup  (made  from  100  gm.  of  potatoes, 
50  c.c.  of  milk,   5  gm.  of  flour,   5  gm.  of 

butter) 

Veal,  hashed  (200  gm.  raw) 

150  gm.  macaroni  (50  gm.  unboiled)      .    .    .    . 

In  the  evening  : 

Soup  made  from  tapioca  flour,  1  egg,  10  gm. 
of  butter 

Later : 

250  c.c.  of  milk,  2  Zwieback 

Total 


Albu- 
min. 


10.3 

4.3 
19.6 


3.5 

42.8 

4.2 


7 
10.9 


Fat. 


18.2 

0.5 

2.8 
23.0 


6.0 
10.4 

6.4 


14 
10.5 


Carbo- 
hydrate. 


25.7 
39.0 


23.1 
38.0 

30 
26.3 


Calories. 


321 

160 

106 

214 


165 

272 
232 


282 


250 


2002 


A  third  method  that  we  can  employ  in  treating  chronic  gastritis  is 
drug-treatment.  I  include  mineral  waters  in  this  category.  We  know 
from  experience  that  certain  mineral  waters  are  useful  in  the  treatment 
of  a  large  variety  of  stomach  diseases  and  particularly  of  chronic  gas- 
tritis. It  has  never  been  determined  exactly  how  they  act.  No 
exhaustive  and  careful  investigations  on  the  influence  of  different  mineral 
waters  on  gastric  secretion,  on  absorption,  on  the  proteid  metabolism, 
etc.,  have  been  made.  So  far  there  are  only  a  few  isolated  investigations 
in  this  direction  on  record.  In  general,  water-cures  act  very  much  like 
methodic  washing  of  the  stomach.  "We  advise  such  a  course  of  treat- 
ment where  we  wish  to  produce  evacuation  of  stomach-contents  and 
solution  of  gastric  mucus,  where  we  desire  to  rid  the  stomach  of  stag- 
nating contents,  or  where  we  desire  to  aid  the  evacuation  of  stomach- 
contents  from  the  stomach  into  the  intestine,  or  finally  where  we  wish 
to  improve  the  reduced  glandular  powers  of  the  organ.  This  end  can 
probably  be  attained  much  better  and  much  more  rapidly  by  methodic 
lavage  than  by  giving  mineral  waters  in  large  quantities.  This  is  par- 
ticularly the  case  if  we  add  substances  to  the  wash- water  that  dissolve 

^  I  can  recommend  this  little  book,  which  is  intended  both  for  physicians  and 
patients,  very  warmly  to  those  physicians  who  wish  to  gain  information  in  regard  to 
diet.  At  the  same  time  I  think  it  would  be  well  if  it  were  used  only  by  physicians, 
and  not  by  the  patients  themselves. 
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mucus  and  disinfect  the  stomach-contents.  In  a  certain  number  of 
cases,  however,  mineral  waters  may  be  preferable.  Courses  of  mineral 
waters  are  always  taken  at  some  watering-place,  where  the  patients 
live  under  a  strict  regime  and  are  not  exposed  to  a  great  many  noxious 
agencies,  as  over-exertion,  excitement,  etc. ;  while  they  are  there,  in 
other  words,  they  devote  all  their  time  to  the  improvement  of  their 
health.  The  majority  of  patients  that  are  treated  at  home  may  follow 
the  rules  and  regulations  of  the  attending  physician  in  a  general  way,, 
may  even  undergo  methodic  treatment  with  the  sound,  but  they  hardly 
ever  give  up  their  ordinary  occupation  and  mode  of  life.  For  these 
reasons  it  is  very  difficult  to  treat  stomach  cases  at  home  as  strictly 
as  they  should  be  treated.  Stomach  cases  that  are  treated  in  a  well- 
regulated  stomach-sanitorium  undoubtedly  do  \ery  much  better  than 
when  they  are  treated  in  any  other  place. 

For  the  treatment  of  chronic  gastritis  salt  waters,  alkaline,  alkaline- 
muriatic,  and  alkaline-saline  waters  are  all  useful.  It  is  frequently 
difficult  to  determine  which  water  the  patient  should  take.  It  is 
altogether  impossible  to  say,  for  instance,  that  in  one  case  where  the 
secretion  of  gastric  juice  is  perverted  in  one  way,  alkaline  water 
should  be  given,  in  another  salt  water,  etc.  We  must  consider  all  the 
perversions,  and  not  only  the  perversion  of  secretion,  so  that  advice  can 
only  be  given  after  a  careful  study  of  the  motility  and  absorptive 
powers  of  the  stomach  and  the  general  strength  of  the  patient.  In 
general  we  may  say  that  alkaline  and  alkaline-muriatic  waters  are 
indicated,  particularly  in  those  cases  where  we  desire  to  dissolve  ab- 
normally large  quantities  of  mucus  or  where  we  desire  to  neutralize 
abnormal  quantities  of  acid.  It  is  doubtful,  on  the  other  hand,  whether 
these  waters,  as  some  investigators  claim,  can  stimulate  the  glandular 
activity  of  the  stomach.  If  they  have  this  power  at  all,  they  possess  it 
to  only  a  very  slight  degree  when  given  in  small  doses ;  if  administered 
in  large  doses,  they  probably  produce  the  opposite  effect.  Salt  waters, 
as  Kissingen,  Homburg,  and  Wiesbaden  waters,  however,  are  known  to 
stimulate  the  secretion  of  hydrochloric  acid. 

Dapper  has  performed  some  very  careful  mvestigations  on  patients 
who  were  undergoing  a  typical  cure  both  in  Kissingen  and  Homburg, 
and  has  shown  that  the  prolonged  use  of  these  salt  waters  causes  sub- 
acidity  to  disappear,  and  leads  to  a  general  improvement  in  the  patient's 
condition.  Those  forms  of  chronic  gastritis  in  particular  that  follow 
alcoholic  excesses  and  excessive  smoking  seem  to  be  benefited.  The 
same  probably  applies  to  other  salt  waters,  as  Wiesbaden,  for  instance. 
The  Glauber  salt  springs  probably  exercise  the  same  effect  as  the  alka- 
line and  alkaline-muriatic  waters ;  possibly  the  former  are  capable  of 
producing  a  little  more  active  evacuation  than  the  latter. 

From  all  this  we  learn  that  alkaline,  alkaline-mm'iatic,  and  Glauber 
salt  waters  are  indicated  particularly  in  those  forms  of  gastritis  that  are 
characterized  by  an  increased  or  only  slightly  decreased  production  of 
hydrochloric  acid.  The  salt  waters  of  Kissingen,  Homburg,  and  Wies- 
baden, on  the  other  hand,  are  useful  particularly  in  those  cases  in  which 
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the  secretion  of  gastric  juice  is  reduced.  In  the  majority  of  cases  of 
chronic  gastritis,  therefore,  salt  waters  are  the  most  useful,  and  should 
be  considered  in  the  first  place.  The  quantity  oi"  water  to  be  given 
naturally  varies  in  each  case ;  if  there  are  atony  and  dilatation,  large 
quantities  should  be  avoided.  The  temperature  of  the  water  is  also 
important,  as  we  have  said  above.  Water  that  is  too  hot  should  be 
cooled,  other  waters  should  be  slightly  warmed.  In  general  it  is  best 
to  give  the  water  lukewarm  in  all  cases  of  chronic  gastritis. 

If  necessary  a  course  of  waters  may  be  given  at  the  home  of  the 
jxitient,  and  in  poor  patients  the  inineral  waters  may  be  replaced  by 
Sandow's  salts. 

Medicamentous  Treatment. — The  most  important  factor  in  the 
treatment  of  stomach  cases  is  the  administration  of  a  diet  that  can  be 
digested,  and  that  is  selected  to  fit  the  digestive  powers  of  the  stomach. 
The  second  factor  in  importance  is  lavage,  either  with  plain  water  or 
with  solutions  of  certain  remedies  that  can  dissolve  mucus.  The  third 
factor  is  mineral  waters,  and  of  these  the  salt  waters  are  the  most  im- 
portant. The  two  last-named  methods,  although  they  may  be  of  great 
advantage  in  many  cases,  can  usually  be  dispensed  with.  A  careful 
regulation  of  the  diet  should,  however,  ahvays  be  insisted  upon.  In 
many  cases  these  different  measures  alone  will  suffice. 

In  former  days  every  case  of  chronic  gastritis  was  treated  with  a 
large  number  of  drugs,  but  nowadavs  the  internal  administration  of 
medicine  plays  a  subordinate  role  as  compared  to  the  other  methods  we 
have  described.  Drugs  are  usually  given  not  to  cure  the  disease,  but  to 
relieve  certain  symptoms. 

Among  those  symptoms  that  may  require  special  medicamentous 
treatment,  loss  of  appetite  is  one  of  the  most  important.  The  appe- 
tite is  frequently  lost  a  short  time  after  methodic  lavage  is  instituted. 
In  some  cases  the  use  of  salt  waters,  particularly  if  the  course  of  treat- 
ment is  taken  under  favorable  conditions  and  in  a  watering-place,  has  a 
tendency  to  improve  the  appetite.  If  this  is  not  the  case,  and  if  anor- 
exia persist,  stomachics  may  be  tried.  One  of  the  best  is  condurango ; 
that  may  be  given  either  in  the  form  of  the  decoction,  of  the  maceration, 
or  of  the  wine  of  condurango.  The  dose  of  the  latter  should  be  a  tea- 
spoonful  several  times  a  day.  The  fluid  extract  of  condurango,  25  to 
30  drops  several  times  a  day,  may  also  be  given  before  meals.  It  is 
best  not  to  mix  the  decoction  of  condurango  with  a  syrup  ;  a  little 
hydrochloric  acid  added  to  the  decoction  is,  however,  beneficial.  Orexin 
may  also  be  tried,  but  only  in  those  cases  where  the  secretion  of  gastric 
juice  is  reduced,  and  not  where  there  is  hyperacidit}\  This  remedy  has 
slight  irritating  properties,  and  should  be  given  carefully  and  only  in 
the  form  of  the  basic  preparation.  The  dose  should  be  0.2  gram, 
preferably  given  with  meat  broth. 

Other  remedies  that  are  used  to  improve  the  appetite  are  creosote, 
tincture  of  nux  vomica,  the  compound  tincture  of  china,  tinct.  amara 
aromatica,  etc.  Strong  alcoholics  should  be  avoided,  also  strong  spices. 
The    majority    of    so-called    stomach    elixirs   are   to    be    condemned. 
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Hydrochloric  acid  may  occasionally  act  as  a  stomachic.  This  drug, 
as  we  know,  is  used  for  three  purposes  in  the  treatment  of  stomach  dis- 
eases :  1,  to  replace  absent  or  deficient  hydrochloric  acid  ;  2,  to  disinfect 
the  stomach-contents ;  3,  as  a  stomachic.  I  have  already  explained  in 
detail,  in  the  general  part  of  this  work,  that  hydrochloric  acid  adminis- 
tered by  mouth  rarely  compensates  the  deficiency  in  cases  where  the 
secretion  of  hydrochloric  acid  is  deficient.  The  same  applies  to  its 
antizymotic  action  when  it  is  given  in  small  doses.  As  long  as  the 
motor  power  of  the  stomach  is  intact,  there  will  be  no  fermentation  nor 
decomposition,  even  though  hydrochloric  acid  be  absent ;  and,  inversely, 
the  ordinary  small  doses  of  hydrochloric  acid  fail  to  stop  fermentation 
and  decomposition  if  there  is  much  stagnation  of  stomach-contents. 
The  chief  effect,  therefore,  of  hydrochloric  acid  is  stomachic.  We  do 
not  know  how  this  effect  is  exercised ;  experience,  however,  has  taught 
us  that  hydrochloric  acid  is  useful  in  this  direction,  I  have  found  that 
8  to  10  drops  in  a  wineglassful  of  water  before  eating  is  the  best 
method  of  administration. 

Frequent  vomiting  is  rare  in  chronic  gastritis.  Wherever  this  occurs 
methodic  lavage  of  the  stomach  is  the  most  rational  treatment.  Gastric 
pain  is  rarely  a  conspicuous  symptom,  and  usually  disappears  if  the  diet 
is  carefully  regulated  and  the  above  methods  of  treatment  are  instituted. 
If  the  pain  persists  and  is  very  severe,  Priessnitz  compresses  or  possibly 
poultices  may  be  used.  Narcotics  are,  as  a  rule,  superfluous.  If  they 
are  given  at  all,  they  should  be  employed  in  the  form  of  suppositories. 

Belching  is  occasionally  a  disagreeable  symptom.  It  usually  yields 
rapidly  to  methodic  lavage.  In  other  cases  this  treatment  only  relieves 
it  partially.  The  administration  of  alkalis,  bicarbonate  of  sodium  or 
burnt  magnesia,  frequently  helps.  These  drugs  had  best  be  given  in 
capsule.  If  there  is  much  gaseous  fermentation  at  the  same  time,  I  am 
in  the  habit  of  adding  a  few  grams  of  salicylate  of  sodium.  Some  physi- 
cians prefer  to  give  these  drugs  in  the  form  of  tablets  or  lozenges. 

More  or  less  obstinate  constipation  is  quite  frequently  seen  in  chronic 
gastritis.  If  this  condition  persists  despite  the  administration  of  a  suit- 
able diet  and  the  abundant  ingestion  of  stewed  fruit  and  of  mineral 
waters,  irrigation  should  be  tried.  Laxatives  are  contraindicated,  for 
they  only  impede  the  cure  of  the  primary  disease,  the  gastritis.  In 
many  instances  there  is  atony  of  the  colon,  a  condition  that  can  only 
be  recognized  by  inspection.  If  this  is  the  case,  massage  may  be  used. 
These  two  methods,  irrigation  and  massage,  will  usually  accomplish  the 
desired  result. 

In  conclusion,  I  must  mention  a  few  remedies  that  we  employ  more 
to  replace  deficiencies  in  the  gastric  juice  than  to  stimulate  its  secretion. 
I  refer  to  hydrochloric  acid,  pepsin,  papain,  papayotin,  and  the  prepara- 
tions of  pancreas. 

I  have  already  stated  that  hydrochloric  acid  is  frequently  used  as  a 
stomachic,  and  that  it  may  act  favorably  in  this  respect.  Pepsin  is  only 
absent  in  very  severe  forms  of  gastritis,  and  not  in  the  milder  cases. 
If  pepsin  is  absent,  hydrochloric  acid  is  also  always  absent.     As  it  is 
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impossible  to  supply  a  sufficient  quantity  of  hydrochloric  acid,  it  is  also 
impossible  to  raise  the  digestive  powers  of  the  stomach  by  ad niiuistering 
pepsin  and  hydrochloric  acid  together.  Papayotin  and  preparations  of 
papain  have  also  been  recommended.  Sittmann '  speaks  favorably  of 
papain  (Reuss),  and  claims  that  it  is  an  excellent  remedy  for  restoring  the 
disturbed  chemical  functions  of  the  stomach.  This  author  unfortunately 
fails  to  report  detailed  investigations  on  the  effect  of  this  remedy  u])on 
gastric  secretion  and  absorption.  Grote  -  has  performed  a  number  of 
experiments  in  my  clinic  that  show  that  no  particular  gain  is  derived 
from  the  administration  of  papain. 

Other  authors  recommend  preparations  of  pancreas.  These,  of 
course,  must  always  be  given  together  with  sodium  bicarbonate.  Theo- 
retically, these  remedies  are  indicated  only  in  cases  where  the  power  of 
gastric  digestion  is  completely  lost.  Here  pancreatic  digestion  would, 
so  to  speak,  be  carried  on  in  the  stomach,  and  this  presupposes  that  the 
acidity  of  the  stomach-contents  is  completely  neutralized  by  the  alkali 
that  is  administered.  These  arguments  alone  show  that  pancreas  prep- 
arations are  hardly  ever  indicated  in  chronic  gastritis,  for  here  there  is 
usually  only  a  slight  decrease  in  the  secretion  of  gastric  juice.  AYe 
have,  however,  tried  pancreas  preparations  in  cases  where  the  gastric 
secretion  was  altogether  lost,  but  failed  to  see  any  particular  benefit. 
This  is  readily  explainable,  for  as  long  as  the  motility  of  the  stomach  is 
good  apepsia  does  no  harm,  as  the  small  intestine  vicariously  assumes 
the  functions  of  the  stomach.  In  cases  of  this  kind,  therefore,  prepar- 
ations of  pancreas  are  unnecessary.  If,  on  the  other  hand,  there  is 
much  atony,  then  fermentation  and  decomposition  of  the  stomach-con- 
tents occur,  and  here  again  pancreas  given  by  mouth  can  do  no  good. 

All  these  substitutes  for  gastric  and  intestinal  products  are  without 
value.  This  includes  the  wines  of  pepsin  that  are  lauded  so  much. 
As  a  matter  of  fact,  large  quantities  of  the  latter  ^  may  directly  weaken 
the  power  of  the  stomach  to  digest  albumin. 
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GASTRICA. 

(Atrophic  Gastritis,  Phthisis  Yentriculi,  Atrophy  of  the  Stomach,  Catarrhus 
Atrophicans.  Anadeny  of  the  Stomach.) 

For  the  older  literature  I  refer  to  Leube,  in  Ziemssen's  Hand-Book 
of  Special  Pathology,  1878.  In  the  following  summary  only  the  more 
important  of  the  modern  investigations  are  given. 
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Nature  and  iJ^tiologfy. — Chronic  gastritis  may  be  cared,  but  may 
also  lead  to  a  complete  loss  of  the  glandular  apparatus  of  the  stomach, 
to  atrophy  of  the  muco.sa.  If  the  secreting  parenchyma  perishes,  its 
product,  gastric  juice,  is  naturally  absent.  This  absence  of  gastric  se- 
cretion is  called  achylia  gastrica.  The  term  "  anacidity  "  appears  to 
me  less  suitable,  for  it  indicates  merely  the  absence  of  acid  and  not  the 
absence  of  ferments.  Inversely  the  stomach-contents  may  be  very  acid 
from  the  presence  of  organic  acids  even  though  the  secretion  of  gastric 
juice  is  completely  inhibited.  Only  if  the  gastric  juice  is  anacid  can 
we  speak  of  the  loss  of  hydrochloric  acid  production. 

Fenwick,^  in  1877,  was  the  first  to  call  attention  to  atrophy  of  the 
gastric  mucosa.  He  deserves  credit  for  having  recognized  this  condi- 
tion as  an  independent  disease,  and  for  having  stimulated  investigation 
into  the  relation  between  atrophy  and  essential  pernicious  anemia.  A 
large  number  of  investigators  have  busied  themselves  with  a  study  of 
this  disease.  I  merely  mention  Quincke,^  jSTothnagel,^  Ewald,^  Lewy,' 
Thorogwood,^  Jaworski,''  Boas,^  Rosenheim,^  Litten,^"  Einhorn,"  Eisen- 
lohr,^^  Schmidt,^^  and  Martius.'*  It  Avould  lead  us  too  far  to  discuss  the 
investigations  of  all  the  authors  that  have  contributed  to  our  knowledge 
of  this  subject. 

Atrophy  of  the  gastric  mucosa  is  by  no  means  as  rare  as  is  ordi- 
narily believed.  This  condition  manifests  itself  clinically  by  a  loss  of 
gastric  secretion  that  may  be  complete  or  only  partial.  In  the  latter 
instance  we  speak  of  achylia  gastrica.  Even  those  cases  in  which  the 
secretion  of  gastric  juice  is  more  or  less  decreased  are  not,  however, 
necessarily  cases  of  atrophy  of  the  gastric  mucosa ;  some  authors  have 

^  The  Lancet,  1877;    Virchow's  A7-ch.,  vol.  cxviii. 
"^  Volkmann^s  Samml.  klin.  Vortrage,  No.  100. 
^  Deutsch.  Arch.  f.  Mm.  Med.,  1879,  vol.  sxiv. 
*  Berlin,  klm.  Wochenschr.,  1886,  No.  32;   1892,  Nos.  26,  27. 
=  Ibid.,  1887,  No.  4,  and  Zieglei-'s  Beitrixge  zur  pathol.  Anat.  u.  Physiol.,  1886. 
6  Med.  Tiynes  and  Gaz.,  1881.  ''  Miinch.  med.   Wochenschr.,  1887,  Nos.  7,   8. 

8  Ibid.,  Nos.  41,  42.  9  Berlin.  Mm.   Wochenschr.,  1888,  No.  37. 

'^^  Deutsch.  med.  Wochenschr  ,  1888,  No.  37;  Zeitschr.  f.  klm.  Med.,  vol.  xiv. 
"  New  York,  med   Monatsschr  ,  Julv,  1892;  New  Fork  Med.  Record,  June,  1894. 
12  Deutsch.  med.   Wocheyischr.,  1892,  No.  49.  i3  Ibid.,  1895,  No.  19. 

^*  Martius,  Achylia  gastrica,  ihre  Ursacheji  und  ihre  Folgen  m,it  einem  anato7mschen 
Beitrag  von  Prof.  Lubarsch,  Leipsic  and  "Vienna,  1897. 
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diagnosed  atrophy  of  the  gastric  mucosa  and  a  complete  cessation 
of  gastric  secretion  whenever  they  found  free  hydrocliloric  acid  absent. 
This  is  going  too  far,  for  we  must  consider  not  only  the  free  hydro- 
chloric acid,  but  also  the  combined  hydrochloric  acid.  If  the  stom- 
ach-contents is  neutral  after  a  test-breakfast  or  a  test-meal,  or  if 
there  is  only  slight  total  acidity,  for  instance  4  or  6,  this  does  not 
necessarily  imply  that  the  secretion  of  gastric  juice  or  of  hydrochloric 
acid  is  completely  lost,  and  more  careful  examination  is  urgently  called 
for.  If  there  is  anacidity,  however,  we  can  always  diagnose  achlorhydria. 
If  we  find  acid  stomach-contents,  but  no  free  hydrochloric  acid,  then 
the  question  must  be  decided  by  a  careful  quantitative  determination  of 
the  chlorin.  Only  if  chlorin  is  absent  can  we  speak  of  a  loss  of 
hydrochloric  acid  secretion.  Unfortunately,  many  of  the  cases  reported 
in  the  literature  are  valueless,  because  the  different  investigators  con- 
sidered only  free  hydrochloric  acid. 

Achylia  gastrica  is  seen  as  an  apparently  independent  perversion  of 
function  following  atrophy  of  the  gastric  mucosa  or  a  number  of  other 
diseases,  as  carcinoma.  It  is  also  occasionally  seen  in  the  terminal 
stages  of  chronic  gastritis.  In  carcinoma  there  is  rarely  complete 
achylia,  but  usually  hypochylia — that  is,  there  is  more  or  less  reduction 
in  the  secretion  of  gastric  juice.  Achylia  and  hypochylia  gastrica  have 
also  been  seen  to  follow  diseases  of  remote  organs. 

The  condition,  however,  is  seen  most  frequently  in  carcinoma  of  the 
stomach.  In  this  disease  degenerative  changes  in  the  gastric  mucosa 
usually  develop  in  the  later  stages  ;  they  start  from  the  immediate  vicinity 
of  the  carcinoma  and  finally  damage  the  glandular  apparatus  of  the 
stomach  over  wide  areas,  so  that  there  is  more  or  less  pronounced  atro- 
phy of  the  whole  mucosa.  This  explains  the  gradual  reduction  in  the 
secretion  of  gastric  juice  (hj^ochylia)  that  may  ultimately  lead  to 
complete  acihylia. 

While  this  may  explain  the  severe  degenerative  changes  in  the  secret- 
ing parenchyma  of  the  stomach  in  advanced  cases  of  carcinoma  and  the 
more  or  less  complete  loss  of  gastric  secretion  that  results  therefrom,  it 
does  not  explain  why  small  circumscribed  carcinomata  in  their  earlier 
stages  frequently  lead  to  a  great  reduction  in  the  secretion  of  gastric 
juice.  This  peculiar  phenomenon  leads  many  investigators  to  speak 
of  a  remote  or  a  toxic  effect  of  carcinoma  on  the  rennet  glands.  In 
favor  of  this  view  the  argument  has  been  brought  forward  that  hypo- 
chylia and  achylia  gastrica  with  atrophy  of  the  gastric  mucosa  are  quite 
frequently  seen  in  carcinoma  of  remote  organs. 

As  early  as  1880  Fen  wick  ^  called  attention  to  the  occurrence  of 
atrophic  processes  in  the  gastric  mucosa  in  carcinoma  of  remote  organs, 
particularly  of  the  breast,  the  intestine,  and  the  uterus.  Ewald,^  in 
1886,  reported  a  case  of  carcinomatous  ulcer  of  the  duodenum  in  which 
he  found  atrophic  degeneration  of  the  gastric  glands  of  the  fundus  and 
the  cardiac  portion  of  the  stomach,  and,  besides,  a  connective-tissue  pro- 

^  On  Atrophy  of  the  Stomach,  London,  1880. 
'^Berlin,  klin.  Wochenschr.,  1886,  No.  32. 
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liferation  of  the  pyloric  ])ortion  of  the  organ  with  loss  of  glandular 
substance.  Analysis  of  the  stomach-contents  during  life  showed  that 
free  hydrochloric  acid  was  constantly  absent,  and  that  abundant  quan- 
tities of  lactic  acid  were  always  present.  I  ^  also  called  attention  to  the 
fact  that  in  carcinoma  of  the  esophagus  the  peptic  powers  of  the  stom- 
ach are  occasionally  very  much  reduced.  Many  authors  claim  that  this 
hypochylia  or  achylia  is  due  to  the  serious  disturbance  in  the  general 
nutrition  of  the  patient  that  is  caused  by  carcinoma,  for  in  many  dis- 
eases that  are  complicated  by  general  cachexia  atrophy  of  the  gastric 
mucosa  ultimately  develops.  I  do  not  consider  this  view  correct,  par- 
ticularly in  small  circumscribed  carcinomatii,  for  here  the  general  con- 
dition of  the  patient  may  be  excellent  and  still  the  peptic  powers  of  the 
stomach  be  very  much  reduced  in  the  earliest  stages  of  the  disease. 
Those  cases  of  general  senile  marasmus  may  possibly  be  explained  on 
the  basis  of  general  nutritional  disturbance  in  which  atrophy  of  the 
gastric  mucosa  is  seen,  but  even  in  those  cases  there  is  rarely  total 
atrophy,  but  usually  merely  partial  atrophy. 

Rosenstein  -  found  atrophy  of  the  gastric  mucosa  in  a  few  cases  of 
diabetes  mellitus,  but  this  finding  is  by  no  means  constant.  Honig- 
mann  -^  examined  8  cases  of  diabetes  in  my  clinic,  and  found  the  stomach 
perfectly  normal  in  one  case,  hyperacidity  in  three  cases,  absence  of 
hydrochloric  acid  in  three  cases,  and  fluctuating  findings  in  one.  In 
cirrhosis  of  the  liver  secondary  atrophy  of  the  gastric  mucosa  has 
repeatedly  been  observed. 

Atrophy  of  the  mucous  membrane  of  the  stomach  is  quite  frequently 
seen  as  an  independent  disease.  It  occurs  with  relative  frequency 
as  the  result  of  direct  damage  to  the  stomach  by  some  toxic  sub- 
stance ;  in  other  words,  as  the  result  of  toxic  gastritis.  As  early  as 
1886  I*  reported  a  case  in  which  sulphuric-acid  poisoning  led  to  pro- 
nounced atrophy  of  the  mucous  lining  of  the  stomach  with  formation 
of  cicatrices,  and  in  which  the  peptic  powers  of  the  stomach  were  almost 
completely  lost  during  the  life  of  the  patient.  Chronic  parenchymatous 
gastritis  also  occasionally  terminates  in  atrophy.  The  interstitial  form 
that  primarily  leads  to  hypertrophic  proliferation  of  interstitial  tissues 
may  also  ultimately  lead  to  complete  atrophy  of  the  mucous  membrane. 
In  cases  of  this  character  the  stomach  may  ultimately  become  cirrhotic 
and  reduced  in  size.  This  was  shown  by  XothnageP  in  a  well-known 
case  that  he  reported. 

In  cases  of  severe  pernicious  anemia  postmortem  examination  of  the 
stomach  frequently  reveals  so-called  loss  of  the  rennet  glands.  Fenwick 
was  the  first  to  report  such  an  interesting  case,  and  since  his  day  a 
number  of  analogous  observations  have  been  reported.  Until  quite 
recently  there  was  a  great  diversity  of  opinion  in  regard  to  the  relation 
between  this  glandular  degeneration  and  the  serious  blood-changes  that 
occur — that   is,  it   remained  undecided  which  was  cause  and  which  was 

1  Zeitschr.f.  klin.  Med.,   vol.  xi.  "^  Brrlin.  Min.   Wochenschr.,  1890,  No.  13. 

^  Deutsch.  med.   Wochenschr.,  1890,  No.  48.  *  Zeitschr.f .  klin.  Med.,  vol.  xi. 

°  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxiv. 
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effect.  The  majority  of  authors  were  inclined  to  consider  the  glandular 
degeneration  as  the  primary  factor.  It  is  undoubtedly  true  that  total 
atrophy  of  the  gastric  glands  may  lead  to  serious  disturbances  of  the 
general  health  ;  on  the  other  hand,  it  has  been  demonstrated  that  a  com- 
plete loss  of  peptic  power  may  be  tolerated  for  many  years  without 
particular  impairment  of  the  general  health  provided  that  the  motor 
power  of  the  stomach  remains  intact  and  the  intestine  can  vicariously 
assume  the  functions  of  the  stomach.  As  soon,  however,  as  atony  is 
associated  with  loss  of  peptic  power  nutrition  must  suffer.  [Consider- 
ing the  embarrassment  to  the  digestion  produced  by  achylia  gastrica,  it 
is  easy  to  understand  why  the  atrophy  of  the  gastric  mucosa  found  in 
advanced  cases  of  progressive  pernicious  anemia  was  held  to  be  respon- 
sible for  the  blood-changes.  JSTevertheless,  such  a  conclusion  is  erro- 
neous. The  severe  anemias  that  sometimes  are  present  in  achylia 
gastrica  are  found  upon  careful  study  of  the  blood  to  be  secondary 
anemias.  In  a  large  group  of  cases  of  pernicious  anemia  in  which  the 
gastric  contents  had  been  carefully  examined,  there  were  a  number  in 
which,  in  the  early  stages  of  the  anemia,  the  gastric  secretion  was  not 
affected,  but  as  the  intensity  of  the  anemia  increased,  the  secretion  of 
the  stomach  decreased,  and  when  the  anemia  reached  a  severe  grade  the 
gastric  secretion  entirely  disappeared.  It  seems  improper  to  consider 
achylia  gastrica  the  cause  of  pernicious  anemia,  and  if  the  achylia 
gastrica  precedes  a  primary  anemia,  it  is  to  be  regarded  as  coincident. 
— Ed.]  In  anadeny  other  dangers  threaten,  for  fatty  degeneration  of 
the  mucosa  of  the  intestine  and  fatty  degeneration  of  the  muscularis 
frequently  develop  with  atony  of  the  gastric  mucosa.  Even  if  a  simple 
acute  intestinal  catarrh  is  superadded  to  gastric  atrophy,  the  condition 
of  the  patient  becomes  precarious,  for  as  soon  as  the  intestinal  functions 
are  disturbed  nutrition  naturally  suffers. 

We  see,  therefore,  that,  notwithstanding  complete  atrophy  of  the 
gastric  mucosa  and  complete  loss  of  the  peptic  power  of  the  stomach, 
nutrition  may  remain  undisturbed  provided  the  motor  power  of  the 
stomach  remain  intact  and  the  intestine  performs  its  normal  functions. 
Von  Noorden  ^  showed  in  a  number  of  cases  that  he  examined  in  my 
clinic  and  in  several  other  cases  from  Gerhardt's  clinic  that  even  though 
the  hydrochloric  acid  secretion  of  the  stomach  is  greatly  reduced — that 
is,  if  conditions  obtain  that  must  lead  to  an  almost  complete  inhibition 
of  gastric  digestion — the  assimilation  and  absorption  of  the  food,  partic- 
ularly of  the  proteids,  can  take  place  to  a  fair  degree.  This  fact  has 
been  verified  by  repeated  clinical  observation.  Einhorn  ^  reports  a  case 
of  achylia  gastrica  (as  he  is  in  the  habit  of  calling  that  condition  in 
which  the  stomach  does  not  produce  any  gastric  juice)  that  he  observed 
for  four  years,  and  whose  general  health  if  anything  improved.  He  also 
reported  a  second  case  the  history  of  which  seemed  to  indicate  that  the 
patient's  stomach  was  in  this  condition  for  some  forty  years.  In  the 
latter  case  no  symptoms  whatever  were  complained  of,  and  both  patients 
seemed  capable  of  eating  the  most  indigestible  food  with  impunity. 
1  Zeitsehr.  f.  klin.  Med.,  vol.  xvii.  ^  Medical  Record,  June,  1892. 
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I  have  observed  a  number  of  these  cases  myself,  among  them  one  in 
which  I  could  demonstrate  twelve  years  ago  that  the  peptic  powers  were 
lost,  and  in  which   complete   inhibition  of  peptic  digestion   persists   to 
this  day.      Ewald  '  also  reported  a  case  in  which  the  secretion  of  gastric 
juice  was  stopped  for  two  years  and  a  half ;  nevertheless,  this  patient 
gained  42  pounds.     We  are  never  justified,  as  I  have  said  above,  in 
concluding  that  there  is  atrophy  of  the  gastric  mucosa  if  the  peptic 
powers  of  the  gastric  juice  are  lost.     If  there  is  atony,  there  must,  of 
course,  be  achylia  gastrica — that  is,  the  secretion  of  gastric  juice  mu^^t 
cease.     It  is  an  open  question,  however,  whether  or  not  this  inhibi- 
tion of  gastric  secretion  can  occur  in  some  other  way,  for  instance,  after 
certain  nervous  disturbances.     Martins  in  his  most  recent  work  distin- 
guishes two  forms  of  achylia  gastrica  :  one  that  is  due  to  atrophy  of 
the  mucosa,  another  that  he  considers  a  primary  defect  in  the  secre- 
tory powers  of  the  organ.     He  argues  that  the  latter  form   is  either 
congenital  or  at  least  develops  on  the  basis  of  some  congenital  predis- 
position.    It  is  found  chiefly  in  neurasthenics.      He  also  states  that  the 
gastric  mucosa  in   these  cases  possesses  less   resisting  power   against 
external  agencies  than  the  normal  gastric  mucosa  the  secretion  of  which 
is  not  reduced.    This  explains  why  anatomic  changes  of  mild  and  severe 
degree  that  are  in  no  proportion  whatever  to  the  absolute  loss  of  func- 
tion are  nearly  always  found  in   the  latter   form   of  achylia  gastrica 
simplex.      Small  pieces  of  mucosa  removed  with  the  sound  in  these 
cases    always    showed    more    or    less    granular    degeneration.       It    is 
not  permissible,  of  course,  to  apply  the  finding  in   isolated  pieces  of 
mucosa  to  the  whole  mucous  lining  of  the  stomach.     For  the  present 
we  have  no  autopsy  reports  on  cases  that  died  during  the  earlier  stages 
of  this  disease,  and  in  which   the  changes  in  the  whole   mucosa  were 
probably  slight,  even  though  the  secretion  of  gastric  juice  may  have 
been  completely  or  nearly  completely  stopped  during  life.     All   these 
observations,  at  all  events,  teach  us  that  we  are  not  justified  in  diagnos- 
ing total  atrophy  of  the  gastric  mucosa  even  in  those  cases  where  the 
clinical  picture  of  achylia  gastrica  is   presented.     It  cannot  be  denied 
that  occasionally  achylia  gastrica  may  be  merely  a  perversion  of  function. 
[The  belief  that  achylia  gastrica  may  in  some  instances  begin    as    a 
simple  depression  of  the  functional  activity  of  the   secretory  glands  of 
the  stomach,  the  result  in  some  cases  of  neurasthenia,  in  others  of  reflex 
irritation,  appears  to  be  gaining  rather  than  losing  ground.    For  a  time, 
with  improvement  in  the  general  health,  the  gastric  acid  is  raised,  but 
subsequently  declines   if  the   nerve  strain  is  reestablished.     When  the 
secretion  has  been  for  a  long  time  absent,  it  may  be  assumed  that  much 
atrophy  of  the  mucosa  has  resulted  from  lack  of  use,  and  yet,  in  excep- 
tional cases,  as  I  have  myself  determined,  the  secretion  returns  after  it 
has  been  absent  for  a  period  of  a  year  or  more. — Ed.] 

Achylia  gastrica  is  most  common  in  the  middle  and  later  years  of 
life.     Occasionally  it  is  found  also  in  younger  people.     Nothnagel's^ 

1  Berlin,  klin.  Wochenschr.,  1892,  Nos.  26,  27. 

2  Deutsch.  Arch.f.  khn.  Med.,  1879,  vol.  xxiv. 

34 


530  ATROPHY  OF  THE  GASTRIC  MUCOSA. 

patient  was  twenty-three  years  old.  Litten  and  Rosengart^  report  a 
case  of  this  disease  in  a.  girl  of  eighteen  years.  One  of  Einhorn's  ^  pa- 
tients was  twenty-five  years  old.  Von  Noorden's  ^  case  from  my  clinic 
was  a  girl  of  nineteen  years.  We  have  recently  reported  a  case  in  a 
strong  youth  of  seventeen  years.  So  far  no  difference  m  the  frequency 
of  this  disease  in  the  two  sexes  has  been  determined. 

[On  the  question  of  the  nature  of  achylia  gastrica  E.  Kuttner  *  states 
that  at  present  he  considers  it  impossible  to  differentiate  the  clinical 
picture  of  the  simple  achylia  gastrica  from  that  of  absence  of  secretion 
due  to  advanced  catarrhal  or  atrophic  changes  of  the  gastric  mucosa. 
The  individual  symptoms  are  not  only  not  pathognomonic,  but  a  functional 
achylia  may  pass  into  an  organic  disease.  We  have  no  method  of  deter- 
mining whether  a  reduction  in  secretion  is  due  to  changes  in  the  mucous 
membrane  or  to  purely  nervous  influences.  Kuttner  has  no  faith  in  the 
results  of  examinations  of  fragments  of  mucous  membrane  removed  by 
lavage,  and  says  that  as  his  experience  increases  he  attaches  less  value 
to  the  findings.  He  agrees  with  Leuk,  who  held  that  in  normal  diges- 
tion one  may  find  particles  of  mucous  membrane  that  show  marked 
degenerative  changes,  while  m  a  large  percentage  of  cases  in  which  there 
are  very  decided  anomalies  of  secretion  one  may  find  fragments  of  the 
mucosa  that  are  apparently  normal. 

Einhom^  has  published  a  review  of  this  subject,  including  some 
recent  work  of  his  own,  and  concludes  as  follows  :  "  The  secretory  func- 
tional disturbances  of  the  stomach  are  not  based  on  a  primary  change 
in  the  mucous  membrane  of  the  stomach.  They  rather  produce,  if  they 
last  for  a  long  time,  lesions  of  the  mucosa  of  greater  or  less  extent." — 
Ed.] 

Anatomic  Changes. — Numerous  differences  are  found  in  the 
anatomic  lesions  observed.  In  some  cases  the  stomach  is  dilated,  in 
others  it  is  of  normal  size,  and  in  still  others  it  is  smaller  than  normal. 
In  several  instances  there  was  gastroptosis  at  the  same  time. 

The  wall  of  the  stomach  may  be  of  normal  thickness,  or  it  may  be 
abnormally  thin  or  thick.  In  the  majority  of  cases  the  wall  of  the 
stomach  was  very  much  thinner  than  normal,  particularly  where  there 
was  ectasy  at  the  same  time.  In  some  instances  it  was  as  thin  as  a 
piece  of  paper.  Wherever  it  was  found  thickened  there  were  prolifer- 
ation of  the  glandular  connective  tissue  and  hypertrophy  of  the  mus- 
cularis  and  of  the  submucosa.  Atrophy  of  the  gastric  mucosa,  in  which 
there  is  complete  loss  of  secreting  glandular  epithelium,  usually  repre- 
sents the  terminal  stage  of  some  inflammatory  affection  of  the  organ. 
In  ordinary  chronic  gastritis  the  infiltration  of  the  interglandular  con- 
nective tissue  and  the  cloudy  swelling  of  the  glandular  cells,  with  fatty 
degeneration  and  complete  loss  of  glandular  parenchyma,  may  lead  to  a 
complete  loss  of  the  whole  glandular  layer  of  the  stomach,  so  that 
nothing  remains  but  a  narrow  layer  of  small  round  cells  that  here  and 

^  Zeitschr.  f.  klin.  Med.,  vol.  xiv.         ^  Arch.  f.  Verdauu7igskrankh. ,  vol.  i.,  No   2. 
3  Zeitschr.  f.  klin.  Med.,  vol.  xvii.         *  Ibid.,  vol.  xlv.,  Nos.  1,  2. 
5  Amer.  Jou7\  Med.  Sciences,  October,  1902. 
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there  enclose  remnants  of  parenchymatous  cells.  In  other  cases,  again, 
the  inflammation  involves  the  connective  tissues  that  surround  the  ghuicl 
tubules  and  leads  to  the  developmeut  of  hy])erplasia  of  the  interglan- 
dular  tissues.  This  condition  we  have  already  spoken  of  in  discussing 
gastritis.  In  the  earlier  stages  renmauts  of  glandular  tubules  are  seen 
between  the  trabeculse  of  connective  tissue ;  but  finally  the  latter  dis- 
appear entirely.  Occasionally,  when  the  inflammatory  process  follows 
the  latter  course,  the  muscularis  is  also  involved  ;  whereas  when  it  follows 
the  former  course  the  muscularis  usually  remains  intact.  Both  forms 
may  merge  into  one  another.  Toxic  gastritis  may  also  occasionally 
terminate  in  atrophy. 

On  microscopic  examination  the  mucosa  will  be  found  grayish-yellow 
in  color,  thin,  with  a  smooth  surface  that  resembles  the  serous  mem- 
brane. The  folds  of  mucous  membrane  will  be  barely  outlined,  and  the 
whole  mucosa  will  be  detached  from  its  base  so  that  it  is  freely 
movable.  This  condition  is,  of  coiu'se,  found  only  in  pronounced  cases. 
In  other  instances  a  certain  amount  of  glassy  mucus  will  be  found  on 
the  surface  of  the  mucosa  ;  in  other  cases,  again,  this  mucus  is  absent. 

Microscopic  examination  shows  that  the  glandular  elements  are 
almost  completely  or  completely  lost,  and  this  finding  is  characteristic. 
Here  and  there  a  few  isolated  o-lands  that  have  not  vet  undergone  cvstic 
degeneration  may  be  found.  The  connective  tissue  of  the  atrophic 
mucosa  is  always  more  or  less  changed,  usually  hyperplastic.  The 
ordinary  gastric  epithelia  have  changed  their  form.  Cylindric  epithelia, 
that  frequently  assume  the  shape  of  goljlet  cells,  are  seen  both  in  the 
different  channels  of  the  glands  and  in  the  deeper  layers  of  the  mucosa. 

In  some  instances  the  lesions  are  seen  only  in  the  mucosa,  whereas 
the  other  layers  of  the  stomach  and,  particularly  the  muscularis,  remain 
intact.  This  was  the  case,  for  instance,  in  the  stomach  that  Schmidt  ^ 
examined.  When  the  muscularis  is  intact,  there  is  no  disturl^ance  of 
the  motor  powers  of  the  stomach,  and  the  gastric  contents  are  propelled 
into  the  intestine  within  the  normal  time-limits. 

In  other  cases  the  sclerotic  changes  extend  to  the  submucosa,  the 
muscularis,  and  under  certain  circumstances  to  the  serosa,  ^Miereas  we 
are  justified  in  the  first  class  of  cases  in  assuming  that  atrophy  of  the 
glands  is  the  primary  feature  of  the  disease,  we  cannot  tell  in  the  second 
group  whether  or  not  the  glandular  atrophy  is  primary  or  secondary, 
with  presumptive  evidence  in  favor  of  the  latter  supposition.  The  two 
forms  probal^ly  merge  into  one  another.  At  the  same  time  there  is  no 
doubt  that  we  occasionally,  though  rarely,  encounter  an  interstitial  form 
of  inflammation  of  the  stomach  in  which  the  sclerotic  process  starts 
from  the  peritoneum.  In  the  majority  of  cases  of  atrophy,  however, 
we  must  assume  that  the  primar^^  cause  of  the  disease  affects  the  surface 
of  the  mucosa  and  its  surface  epithelium  in  the  first  place,  and  that  from 
here  the  process  extends  downward  into  the  other  tissues  of  the  stomach- 
wall. 

Most  authors  agree  in  considering  those  diseases  that  may  lead  to 
^  Deutsch.  med.  Wochenschr.,  1895,  Xo.  19. 
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cachexia  as  the  most  prolific  cause  of  the  secondary  forms  of  atrophy 
of  the  gastric  mucosa.  It  is  frequently  impossible,  however,  to  find  the 
direct  cause  of  the  primary  forms  of  this  affection.  Some  investigators 
believe  that  trophic  disturbances  of  the  gastric  mucosa  that  may  be  due 
to  some  nervous  disorder  can  lead  to  atrophy.  Jiirgens,^  Blaschko,^ 
and  Sasaki  ^  have  reported  a  number  of  findings  that  speak  in  favor  of 
this  supposition.  They  found  fatty  degeneration  of  Meissner's  and 
Auerbach's  plexuses  in  a  number  of  cases  of  gastro-intestinal  atrophy. 
Meyer  *  emphasizes  the  fact  that  possibly  isolated  atrophy  of  the  stomach 
may  occasionally  be  caused  by  anatomic  changes  in  the  nerves  of  the 
stomach,  just  as  atrophy  of  the  gastro-intestinal  mucosa  is  found  in  dis- 
eases of  the  plexus  of  Meissner  and  that  of  Auerbach. 

In  a  few  cases  of  gastric  atrophy  interesting  lesions  of  the  spinal 
cord  have  been  seen ;  it  is  undecided  what  relation  they  bear  to  atrophy 
— that  is,  whether  they  cause  atrophy,  or  whether,  as  Eisenlohr  believes, 
they  are  the  result  of  secondary  anemia. 

Symptoms. — The  symptoms  of  atrophy  of  the  gastric  mucosa,  or 
more  correctly  of  achylia  gastrica,  are  in  no  way  characteristic.  As  a 
matter  of  fact,  there  are  cases  of  this  disease  in  which  no  gastric  symp- 
toms develop,  and  in  which  the  appetite  remains  unimpaired.  At  the 
present  time,  for  instance,  I  have  two  cases  of  achylia  gastrica  in  my 
wards  that  complain  of  no  stomach  symptoms  whatever.  Other  cases 
that  are  complicated  with  this  disease  occasionally  develop  a  very  seri- 
ous train  of  symptoms.  In  many  instances  the  appetite  is  greatly  re- 
duced, and  the  patients,  like  cancer  cases,  have  a  marked  aversion  to 
meat.  Pain  is  usually  absent ;  in  other  instances  the  patients  com- 
plain of  a  feeling  of  pressure,  heaviness,  and  fulness  in  the  stomach,  and 
in  still  others  there  are  occasional  paroxysms  of  violent  pain.  These 
attacks  usually  occur  after  eating,  generally  very  soon  after  a  meal ;  in 
general  they  persist  for  some  time,  occasionally  for  several  hours. 

In  some  cases  the  pain  becomes  very  intense,  more  intense  than  in 
simple  chronic  gastritis.  Even  this  can  hardly  be  considered  a  pathog- 
nomonic symptom,  for  attacks  of  pain  are  not  constantly  found  in 
atrophy,  and  may  occur  in  many  other  affections  of  the  stomach. 

Vomiting  occasionally  occurs,  but  is  not  a  constant  symptom.  In 
some  instances  it  occurs  very  soon  after  eating,  particularly  in  cirrhosis 
of  the  stomach  proper  with  redaction  in  the  size  of  the  organ  ;  in  other 
cases  it  occurs  some  time  after  eating.  The  vomit  almost  always  con- 
sists of  coarse  undigested  remnants  of  food.  Vomiting  of  blood  has 
never  been  observed  in  atrophy  of  the  stomach.  Belching,  on  the  other 
hand,  is  a  common  symptom. 

Many  patients  complain  of  headache  and  vertigo.  The  stools  are 
usually  sluggish.  Diarrhea  is  rare  ;  occasionally  diarrhea  alternates 
with  constipation.  A  few  cases  are  reported  in  which  the  attacks  of 
diarrhea  were  the  most  important  symptom  that  the  patient  complained 

^  Berlin,  klhi.   Wochenschr.,  1882,  No.  28.        *  Virchow's  Arch.,  vol.  xciv. 

^  Ibid.,  vol.  xcvl.  *  Zeitsehr.  f.  klin.  Med.,  vol.  xvi. 
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of.  Oppler '  has  recently  reported  a  number  of  these  cases  in  which  all 
the  .symptoms  pointed  to  some  affection  of  the  intestine,  and  not  of  the 
stomach,  and  in  which  the  impression  was  created  that  the  patient  was 
afflicted  with  some  very  serious  intestinal  disease.  On  careful  exami- 
nation of  the  stomach  and  its  contents  it  was  found,  however,  that  all 
peptic  power  was  lost.  Patients  of  this  kind  suffer  from  frequent 
attacks  of  diarrhea,  of  a  feeling  of  discomfort  and  tension  in  the  abdo- 
men, of  gurgling  in  the  intestines,  but  do  not  complain  of  any  gastric 
symptoms.  The  appearance  of  these  cases  varies  greatly.  [The  fre- 
quency with  which  cases  of  achylia  gastrica  are  attended  with  lienteric 
diarrhea  is  a  question  which  has  been  considerably  discussed  in  this 
country,  and  on  which  observers  differ.  In  my  experience  diarrhea  is 
more  common  than  constipation,  and  in  a  number  of  instances,  as 
pointed  out  by  Dr.  Allen  Jones,^  the  nature  of  the  case  was  rightly 
predicted  merely  from  the  character  and  the  persistence  of  the  diarrhea 
occurring  soon  after  meals,  especially  after  breakfast. 

Max  Einhorn  ^  has  called  attention  to  the  fact,  which  must  have 
been  recognized  by  all  having  much  experience  in  stomach  diseases, 
that  there  are  occasionally  cases  of  achylia  gastrica  that  present  symp- 
toms that  are  quite  parallel  to  those  of  hyperchlorhydria. — Ed.] 

Subjects  may  be  afflicted  with  this  disease  for  many  years  and 
still  appear  well  nourished.  This,  as  we  have  said,  is  only  possible  if 
the  muscularls  of  the  stomach  is  not  involved,  for  only  then  can  the 
ingesta  be  propelled  into  the  intestine  within  a  short  time,  and  only  if 
this  occurs  can  the  intestine  vicariously  assume  the  digestive  function 
of  the  stomach.  In  other  cases,  again,  the  general  health  of  the  patient 
is  seriously  impaired,  and  there  is  perversion  of  gastric  function.  Some 
patients  develop  neurasthenic  symptoms  of  all  kinds  in  achylia  gastrica, 
and  occasionally  these  are  so  prominent  that  they  dominate  the  disease- 
picture. 

Those  cases  in  which  atrophy  of  the  gastric  mucosa  presents  the 
syndrome  of  progressive  pernicious  anemia  are  particularly  interesting. 
The  patients  present  the  symptom-complex  of  severe  anemia  ;  the  skin 
and  the  visible  mucous  membranes  are  extremely  pale,  the  number  of 
red  blood-corpuscles  is  considerably  reduced,  the  hemoglobin  is  ako 
much  reduced,  and  there  is  poikilocytosis,  etc. 

This  picture  of  severe  anemia  is  not,  however,  seen  only  in  those 
cases  in  which  the  assimilation  of  food  is  impaired  as  a  result  of  atony 
of  the  gastric  mucosa ;  it  is  seen  also  in  cases  in  which  the  tone  of  the 
stomach  is  fairly  well  preserved.  In  the  latter  cases  all  symptoms  that 
indicate  serious  disease  of  the  stomach  may  be  absent,  so  that  the  true 
nature  of  the  disease  remains  unrecognized  until  the  stomach-contents 
is  aspirated  and  carefully  analyzed.  I  had  occasion  to  study  a  case  of 
this  kind  quite  recently.  The  patient  was  a  woman  of  thirty-three  years, 
of  strong  build,  and  apparently  suffering  from  severe  anemia.     The  skin 

1  Tkerapeut.  Monatsh.,  1896;  Deutsch.  med.   Wochenschr.,  1896,  No.  32 

2  Med.  NewH,  December  1-5,  1894,  and  Amer.  Jour.  Med.  Sci.,  Julv  30,  1898. 
'  Jacobi  Festschrift,  1901. 
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and  mucous  membranes  were  very  pale,  the  pulse  was  small  and  thready  ; 
at  the  same  time  the  adipose  layer  was  well  developed.  Gastric  symp- 
toms like  cardialgia,  vomiting,  etc.,  were  absent.  The  appetite  was 
irregular.  The  stomach-contents  was  aspirated  on  different  occa- 
sions and  analyzed.  It  was  found  that  all  peptic  power  was  lost, 
that  both  hydrochloric  acid  and  pepsin  were  absent.  The  total  acidity 
was  slight  throughout,  fluctuating  between  2  and  6.  The  motor  power 
of  the  stomach,  however,  was  intact,  for  the  stomach  was  always 
found  empty  within  four  hours  after  a  test-meal.  When  the  patient 
entered  the  hospital  there  was  slight  diarrhea,  but  this  was  soon  checked. 
After  a  short  time  the  appetite  improved,  the  patient  tolerated  all  kinds 
of  food,  and  her  general  appearance  improved,  but  notwithstanding  all 
this  the  peptic  power  of  the  stomach  remained  almost  completely  lost 
and  the  acidity  of  the  gastric  juice  fluctuated  between  3  and  6.  There 
is  no  doubt  that  in  this  case  the  attacks  of  diarrhea  contributed  much 
to  the  development  of  the  anemia,  for  since  the  intestinal  function  was 
also  disturbed,  the  assimilation  of  food  and  the  formation  of  blood  natur- 
ally suffered. 

Ewald  ^  noted  that  the  symptom-complex  of  achylia  gastrica  is 
occasionally  seen  to  develop  in  the  course  of  acute  febrile  diseases,  for 
instance,  of  influenza ;  in  other  words,  that  this  condition  of  the  stomach 
may  apparently  develop  suddenly.  I  am  inclined  to  believe  that  in 
these  cases  the  achylia  had  existed  for  a  long  time,  but  that  as  soon  as 
atony  of  the  stomach  or  a  catarrh  of  the  small  intestine  developed  the 
compensatory  processes  that  had  vicariously  assumed  the  stomach  func- 
tions suddenly  became  insufficient. 

Even  though  the  secretion  of  gastric  juice  is  completely  stopped  for 
a  long  time,  we  can  never  diagnose  the  existence  of  anatomic  lesions  or 
of  atrophy  of  the  glands.  Einhorn  ^  in  particular  has  shown  that  we 
frequently  encounter  cases  in  which  the  peptic  powers  of  the  stomach 
are  permanently  lost,  but  in  which  we  are  nevertheless  not  entitled  to 
assume  that  the  mucous  lining  of  the  stomach  is  altered. 

Einhorn  has  carried  out  microscopic  examinations  of  shreds  of  gas- 
tric mucosa  in  cases  of  this  kind,  and  has  been  able  to  demonstrate  that 
normal  glands  may  be  present  even  though  there  is  complete  achylia 
gastrica.  Again,  he  saw  a  case  of  achylia  gastrica  that  persisted  with- 
out change  for  five  years,  and  in  which  the  condition  improved  and  the 
secretion  of  gastric  juice  was  resumed.  In  the  latter  case  he  succeeded 
in  demonstrating  that  the  acidity  gradually  increased,  that  the  stomach- 
contents  became  more  and  more  finely  divided,  and  that  finally  free 
hydrochloric  acid  again  appeared  in  the  stomach-contents.  Einhorn 
expresses  the  belief  that  this  peculiar  development  can  only  be  ex- 
plained by  assuming  that  the  suppression  of  gastric  secretion  was  not 
due  to  a  total  loss  of  the  glandular  layer,  but  to  some  nervous  disorder. 
At  all  events,  this  case  proves  that  the  clinical  picture  of  achylia  gas- 
trica does  not  demonstrate  by  any  means  that  the  glandular  layer  of  the 

1  Klinik  d.  Verdauunffskrankh.,  third  edition,  p.  215. 
'  Arch.  f.  Verdauungskrankh. ,  vol.  i.,  No.  2. 
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stomach  is  completely  destroyed,  and  does  not  justify  us  in  diagnosing 
auadenia  ventriculi. 

Martins,  as  we  have  mentioned,  guided  by  his  clinical  observa- 
tions, also  arrived  at  the  conclusion  that  in  many  of  these  cases  there 
is  no  complete  atrophy  of  the  gastric  mucosa,  but  merely  a  certain 
secretory  weakness  that  is  either  congenital  or  develops  from  some  con- 
genitiil  predisposition. 

The  following  objective  changes  are  seen  :  In  many  cases  the  stom- 
ach is  enlarged  to  a  considerable  extent,  in  others  it  is  only  slightly  en- 
larged. Advanced  degrees  of  ectasy  are  rarely  observed  in  this  con- 
dition ;  the  latter  are  principally  found  iu  the  secondary  forms  of 
atrophy,  particularly  in  those  that  are  due  to  carcinomatous  strictures 
of  the  pylorus.  Here,  however,  ectasy  is  not  so  much  the  result  of 
atrophy  as  of  the  carcinomatous  stenosis  of  the  pylorus.  Occasionally 
toxic  gastritis  is  followed  also  by  cicatricial  stenosis  of  the  pylorus  with 
secondary  ectasy. 

The  only  way  in  which  to  arrive  at  a  positive  diagnosis  is  to  analyze 
the  stomach-contents.  If  repeated  analysis  of  the  chemism  of  the 
stomach  is  indicated  anywhere,  it  is  certainly  indicated  here,  for  only 
if  the  results  of  gastric  analysis  are  uniform  can  we  diagnose  achylia 
gastrica  or  atrophy  of  the  gastric  mucosa.  If  the  stomach-contents  is 
aspirated  an  hour  after  a  test-breakfast,  only  a  small  quantity  of  residue 
will,  as  a  rule,  be  found.  The  morsels  of  bread  that  are  removed  are 
merely  a  little  swelled.  Free  hydrochloric  acid  is  completely  absent, 
and  the  total  acidity  is  also  very  slight.  The  gastric  contents  are  usually 
slightly  acid  in  reaction.  The  total  acidity  is  usually  1  to  4,  rarely 
more ;  that  is,  100  c.c.  of  the  filtrate  of  gastric  contents  are  satu- 
rated by  from  1  to  4  c.c.  of  a  ^^  normal  sodium  hydrate  solution. 
This  proves  that  there  is  no  free  hydrochloric  acid  in  the  stomach- 
contents,  and  that  there  is  a  great  deficiency  of  the  combined  hydro- 
chloric acid.  It  is  unnecessary  to  perform  quantitative  estimations  of 
combined  hydrochloric  acid  in  these  cases  unless  the  total  acidity  is 
higher  than  that  given  above ;  in  the  latter  instance  an  exact  quan- 
titative determination  of  the  hydrochloric  acid,  or  better  of  the  total 
chlorin,  is  necessary ;  also  a  determination  of  the  organic  acids. 
Lactic  acid  is,  as  a  rule,  absent,  or  present  only  in  traces ;  it  is 
found  in  large  quantities  only  where  there  is  much  ectasy. 

Gaseous  fermentation  is  seen  in  exceptional  cases,  and  can,  of  course, 
occur  only  if  the  stomach  is  anacid.  In  order  that  this  condition  of 
the  gastric  contents  be  brought  about  there  must  be  much  motor  in- 
sufficiency. I  have  a  case  of  this  kind  under  observation  at  the  present 
time.  Here  there  is  atrophy  of  the  gastric  mucosa  that  was  caused  by 
an  intoxication,  and  at  the  same  time  there  are  ectasy  and  gaseous  fer- 
mentation. 

The  reactions  for  peptone  and  propeptone  usually  give  negative 
or  very  minimal  results  in  pure  eases  of  achylia  gastrica.  The  gastric 
juice,  even  though  a  sufficient  quantity  of  hydrochloric  acid  be  added — 
that  is,  until  the  reaction  for  free  hydrochloric  acid  appears — is  incapa- 
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ble  of  digesting  a  disc  of  albumin.  Pepsin,  therefore,  is  absent,  as  well 
as  hydrochloric  acid. 

In  simple  cases  of  subacidity — that  is,  in  cases  in  which  the  produc- 
tion of  gastric  juice  is  merely  reduced — free  hydrochloric  acid  is  absent, 
but  the  secretion  of  pepsm  is  approximately  sufficient ;  in  anaciditas  hydro- 
chlorica,  however,  the  formation  of  ferments  is  disturbed  in  the  same  way 
as  the  production  of  hydrochloric  acid.  In  these  cases,  therefore,  the 
tests  for  rennet-zymogen  and  rennet-ferment  give  negative  results. 

This  absence  of  all  the  digestive  secretions — of  hydrochloric  acid,  of 
pepsm,  and  of  rennet-ferment — is  of  great  diagnostic  importance.  The 
best  methods  for  determining  pepsin  quantitatively  are  the  one  proposed 
by  Hammerschlag  ^  and  the  method  of  Oppler,^  The  latter  is  very 
complicated. 

Similar  results  are  seen  after  a  test-meal  as  after  a  test-breakfast. 
If  the  stomach-contents,  in  pure,  uncomplicated  cases,  is  removed 
within  four  or  five  hours,  the  stomach  will  be  found  empty  ;  this  indi- 
cates that  the  motor  powers  of  the  org-an  are  intact.  The  latter  symp- 
tom is  unquestionably  of  great  interest,  for  it  shows  that  the  ingesta 
are  moved  into  the  intestine  within  a  normal  time,  even  though  they 
may  be  incompletely  converted  in  the  stomach. 

If  the  stomach  is  pumped  out  early  in  the  morning,  before  break- 
fast, nothing  will  be  found.  It  is  interesting  to  note  that  in  cases  of 
this  kind  traces  of  blood  or  shreds  of  mucous  membrane  appear  in  the 
wash-water.  This  seems  to  indicate  that  the  gastric  mucosa  is  par- 
ticularly vulnerable. 

In  regard  to  mucus,  most  authors  seem  to  emphasize  that  in  atrophy 
of  the  gastric  mucosa  the  secretion  of  mucus  is  impaired  in  the  same 
way  as  the  secretion  of  acid  and  enzymes.  It  is  considered  character- 
istic that  mucus  is  absent  from  the  stomach-contents,  and  is  not  found 
in  the  stomach  after  fasting.  To  judge  from  my  personal  observations, 
this  does  not  apply  to  all  cases  ;  in  the  more  advanced  forms,  where  the 
gastric  epithelia  are  completely  destroyed,  the  secretion  of  mucus,  of 
course,  stops ;  in  the  earlier  stages  of  the  disease  this  is  different. 
Schmidt  ^  has  shown  that  in  this  process  the  gastric  epithelium  is  con- 
verted into  a  new  form  of  epithelium  that  greatly  resembles  intestinal 
epithelium,  and  is  never  normally  found  in  the  stomach.  According  to 
Schmidt,  this  pathologic  epithelium  covers  the  atrophic  parts  of  the 
surface  of  the  mucosa,  and  fills  the  spaces  left  by  the  disintegration  of 
the  glandular  cells.  In  this  new  form  of  pathologic  epithelium  the 
formation  of  mucus  is  different  from  that  of  ordinary  stomach  epi- 
thelium, but  a  very  considerable  quantity  may  be  secreted.  This 
epithelium  is  very  resistant,  but  may  also  finally  perish  if  the  degen- 
erative processes  continue. 

Schmidt,  therefore,  considers  it  dangerous  to  attribute  the  same 
significance  to  a  cessation  of  the  secretion  of  mucus  as  to  the  cessation 
of  the  secretion  of  hydrochloric  acid,  pepsin,  and  rennet.     In  rendering 

1  InUrnat.  klin.  Rundschau,  1894,  No.  39. 

2  Centralbl.  f.  innere  Med.,  1896,  No.  1.       ^  Deutsch.  Arch.  f.  klin.  Med.,  vol.  Ivii. 
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a  diagnosis  of  atrophy  of  the  gastric  mucosa  the  continued  secretion  of 
large  quantities  of  tough  mucus,  in  cases  where  hydrochloric  acid  and 
pepsin  are  completely  absent,  always  justiiies  the  suspicion  that  the  case 
is  one  of  atrophy.  In  looking  over  my  clinical  notes  I  find  that  both 
forms  can  occur,  cases  of  atrophy  with  the  formation  of  mucus  and  cases 
of  atrophy  without ;  the  presence  of  mucus,  however,  should  never  be 
considered  a  proof  of  the  absence  of  atrophy. 

Einhorn  calls  attention  to  another  point,  namely,  that  only  a  small 
quantity  of  fluid  is  found  in  the  stomach  in  cases  of  this  kind  one  hour 
after  a  test-breakfast.  He  explains  this  phenomenon  by  assuming  that 
no  gastric  juice  is  secreted  and  added  to  the  water  or  tea  taken  with  the 
test-breakfast ;  and  that  at  the  same  time  the  chyle  is  more  fluid  and 
passes  the  pylorus  more  rapidly  than  usual. 

The  motor  function  of  the  stomach,  as  we  have  said,  is  never  de- 
pressed in  cases  w4iere  atrophy  is  limited  to  the  mucous  membrane — 
that  is,  in  pure,  uncomplicated  cases.  If  the  muscularis  is  involved  in 
the  atrophic  process,  atony  and  ectasy  of  severe  degree  with  all  their 
well-known  consequences  may  develop. 

Sticker  and  Hiibner,^  and  also  Einhorn,^  have  established  another 
remarkable  fact,  namely,  that  in  the  above  cases,  and  also  in  cases  of 
primary  atrophy,  the  acidity  of  the  urine  is  not  reduced  at  the  height 
of  digestion  as  in  normal  cases,  but  remams  more  or  less  uniform. 

The  duration  of  the  disease  varies  greatly.  Some  cases  lead  to 
a  fatal  issue  within  a  few  months ;  other  cases  live  for  many  years  in 
comparatively  good  health. 

Prognosis. — The  prognosis  varies  in  individual  cases.  If  atrophy 
is  secondary,  the  prognosis,  of  course,  depends  on  the  primarv  dis- 
ease. The  cure  of  this  condition  is  always  impossible.  Secondary 
atrophy  in  carcinoma  has  the  same  prognosis  as  carcinoma  itself.  If  the 
carcinoma  is  inoperable,  the  prognosis  is  bad  ;  if  a  complete  resection  is 
possible,  a  relative  cure  may  be  brought  about — that  is,  the  patient  may 
continue  to  enjoy  comparative  well-being  and  may  appear  healthy  even 
though  he  is  afflicted  with  atrophy  of  the  gastric  mucosa.  As  long  as 
the  motor  powers  of  the  stomach  remain  good,  and  as  long  as  the  intes- 
tine continues  to  perform  its  functions  in  a  normal  manner,  this  defect 
does  not  necessarily  cause  any  symptoms  nor  damage  the  patient. 

Atrophy  that  is  accompanied  by  the  syndrome  of  progressive  perni- 
cious anemia  always  offers  a  prognosis  that  is  at  least  doubtful.  The 
prognosis  of  the  genuine  primary  form  of  achylia  gastrica  is  more  favor- 
able ;  this  condition  may  persist  for  many  years  without  serious  impair- 
ment of  the  general  health,  provided,  of  course,  the  motility  of  the 
stomach  remains  intact  and  the  functions  of  the  intestine  remain  normal. 
Injury  in  the  one  or  the  other  direction  is  immediately  followed  by 
serious  disturbances  of  nutrition.  Einhorn's  observations  seem  to  show 
that  certain  forms  of  achylia  gastrica  may  be  improved. 

Diagtiosis. — The  diagnosis  of  achylia  gastrica  per  se  is  easy.  It 
is  based  on  the  analysis  of  the  stomach-contents,  the  results  of  which 

1  Zeitschr.  f.  klm.  Med.,  vol.  xii.  ^  Arch.  f.   Verdauungskrankh..,  vol.  i.,  No.  2. 
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we  have  described.  The  most  important  feature  is  the  complete  or 
the  almost  complete  absence  of  hydrochloric  acid  and  of  gastric  fer- 
ments. It  is  much  more  difficult  to  render  a  decision  in  regard  to  the 
significance  of  this  achylia — that  is,  whether  it  is  due  to  atrophy  of  the 
mucosa  or  whether  it  is  a  primary  nervous  secretory  perversion  of  the 
stomach.  Even  if  the  latter  form  can  be  excluded,  even  if  it  can  be 
positively  determined  that  the  absence  of  the  digestive  ferments  is  due 
to  atrophy  of  the  gastric  mucosa,  the  question  still  remains  to  be  decided, 
whether  this  atrophy  is  independent  and  primary,  or  whether  it  is  sec- 
ondary. 

It  has  not  yet  been  established  beyond  cavil  whether  or  not  there  is 
such  a  thing  as  a  nervous  or  a  congenital  form  of  achylia  gastrica.  If 
in  any  given  case  certain  nervous  symptoms  appear,  if  the  gastric 
symptoms  develop  in  immediate  connection  with  some  nervous  excite- 
ment, the  disease  may  possibly  be  considered  of  nervous  origin.  This, 
however,  is  never  conclusive,  for  nervous  and  neurasthenic  symptoms 
may  be  present  together  with  atrophy  of  the  gastric  mucosa,  and  at  the 
same  time  not  be  causally  related  to  it.  If  it  could  be  determined  in 
any  one  case  that  the  perversion  of  gastric  secretion  fluctuates  in  inten- 
sity, this  might  constitute  an  important  factor  in  the  diagnosis  of  a 
nervous  trouble.  The  absence  of  all  local  symptoms  and  of  all  gastric 
disturbances  is  of  no  value  from  the  point  of  view  of  the  differential 
diagnosis,  for  all  subjective  and  local  symptoms  may  be  absent,  and  fre- 
quently are  absent  in  subacidity  and  anacidity  due  to  atrophy.  A  history 
of  catarrh  or  of  some  other  lesion,  particularly  of  toxic  conditions  that  may 
lead  to  anadeny  and  atrophy,  is  more  important  in  arriving  at  a  decision. 

If  nervous  or  congenital  anacidity  can  be  excluded,  it  remains  to 
determine  whether  atrophy  is  an  independent  condition  or  whether  it  is 
secondary  to  some  other  disease,  particularly  carcinoma.  This  differen- 
tial diagnosis  may  occasionally  be  very  difficult.  If  the  typical  symp- 
toms of  carcinoma,  the  classical  picture  of  cancer,  are  presented,  the 
diagnosis  is,  of  course,  easy.  Such  symptoms  are,  a  tumor  in  the  region 
of  the  pylorus,  ectasy  of  the  stomach,  cachexia,  rapid  emaciation,  and 
vomiting  of  coffee-ground  material.  This  syndrome  is  found  in  the 
terminal  stages  of  cancer.  We  occasionally  encounter  the  statement 
that  a  well-developed  adipose  layer  always  speaks  against  carcinoma 
and  in  favor  of  anadeny.  This,  however,  applies  only  to  carcinomata 
of  long  standing.  In  the  beginning  many  patients  with  carcinoma  have 
a  good  pannieulus  adiposus  and  show  no  evidence  of  cachexia.  Vom- 
iting of  blood  is  a  more  important  symptom,  for  it  has  never  been 
observed  in  anadeny ;  at  the  same  it  must  also  be  remembered  that  it 
is  frequently  absent  in  carcinoma,  particularly  in  the  early  stages.  As 
it  is  very  important  to  render  a  diagnosis  as  early  as  possible — that  is, 
at  a  time  when  the  patients  have  not  yet  developed  cachexia,  when  their 
nutrition  has  not  suffered,  when  th(^re  is  no  lactic  acid  fermentation,  and 
when  the  only  direct  symptoms  are  subacidity  and  anacidity — this  feature 
is  of  little  value.  If  subacidity  and  anacidity  are  found,  we  usually 
think  of  atrophy  of  the  mucosa,  but  are  unable  to  say  whether  this  con- 
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dition  is  primary  or  secondary — that  is,  wlicther  or  not  it  is  due  to  the 
presence  of  a  carcinoma  that  cannot  be  detected.  I  helieve  that  in  these 
difficult  cases  the  most  vahiable  criterion  is  furnished  by  the  course  that 
the  disease  pursues.  Primary  atrophy,  as  a  rule,  develops  slowly  and 
gradually,  for  it  represents  the  terminal  stage  of  a  long-lasting  chronic 
gastritis,  or  is  the  result  t)f  toxic  gastritis.  If  the  history  of  the  case  shows 
that  the  symptoms  are  of  recent  date,  if  the  patient  is  of  an  advanced  age, 
if  no  cause  for  achylia  can  be  discovered,  Ave  are  justified  at  least  in  sus- 
pecting carcinoma  even  though  all  other  signs  of  this  condition  are  absent. 

In  many  instances,  however,  a  careful  study  of  all  these  points  fails 
to  give  suiiicient  information  to  enable  us  to  render  a  positive  diag- 
nosis, and  it  is  frequently  impossible  to  determine  whether  we  are 
dealing  with  simple  achylia  gastrica  or  whether  the  functional  perversion 
is  due  to  pronounced  atrophy  of  the  mucosa. 

The  differential  diagnosis  between  the  condition  under  discussion  and 
amyloid  degeneration  is  not  so  difficult.  It  is  usually  an  easy  matter 
to  exclude  amyloid  degeneration  of  the  mucous  lining  of  the  stomach. 
It  is  true  that  in  this  condition,  particularly  if  it  is  somewhat  advanced, 
the  secretion  of  gastric  juice  may  cease.  This  was  conclusively  shown 
for  the  first  time  by  a  number  of  investigations  that  were  carried 
on  in  mv  clinic.  The  facts,  however,  that  amvloid  deg^eneration  occurs 
only  as  the  result  of  certain  chronic  diseases,  that  it  is  never  limited 
to  one  single  organ,  and  that,  as  a  rule,  there  is  amyloid  degeneration 
of  the  liver,  the  spleen,  and  the  kidneys,  render  the  diagnosis  easv. 

Treatment. — It  might  be  assumed  a  jpriori  that  the  chief  indica- 
tion for  treatment  would  be  to  restore  or  replace  the  deficient  or  absent 
peptic  power  of  the  stomach.  The  matter,  however,  as  we  have  seen 
above,  is  not  so  simple.  A\^e  frequently  encounter  cases  in  Avhich  achy- 
lia gastrica  persists  for  many  years,  and  in  which  nevertheless  digestion 
proceeds  in  a  normal  manner  and  the  general  nutrition  does  not  suffer. 
These  are  the  cases  in  which  the  motor  power  of  the  stomach  remains 
intact,  in  which  there  is  no  stenosis  of  the  pylorus,  and  in  which  all  the 
gastric  contents  are  poured  into  the  intestine  as  though  thev  had  been 
digested  in  the  stomach  in  a  perfectly  normal  manner.  Here  motility 
is,  so  to  say,  increased,  and  this  process  aids  in  compensating  the  loss 
of  peptic  power,  so  that  all  the  disadvantages  of  achylia  gastrica  are 
compensated  by  the  increased  motor  power  of  the  diseased  organ.  If 
the  motor  power  becomes  impaired,  the  disease  grows  more  serious,  for 
the  general  nutrition  suffers  chiefly  because  the  lack  of  peptic  power  is 
no  longer  compensated. 

Acting  on  this  well-recognized  fact,  our  first  endeavor  in  treating 
these  cases  should  be  to  maintain  the  power  of  the  stomach  at  as  high 
a  degree  of  efficiency  as  possible,  and  to  raise  it  in  all  those  cases 
in  which  it  threatens  to  become  impaired  or  is  already  impaired.  This 
is  the  only  means  at  our  disposal  to  compensate  the  loss  of  peptic  power. 

AVe  have  already  mentioned  a  number  of  very  instructive  cases  that 
demonstrate  the  validity  of  this  argument  very  forcibly,  namely,  those 
cases  in  which  diarrhea  occurs.     Frequently  patients  of  this  character 
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consult  a  physician  for  diarrhea.  If  the  stomach-contents  is  carefully 
examined,  it  Avill  be  found  that  there  is  complete  apepsia.  As  long  as 
the  intestine  was  intact  and  could  perform  its  function  in  a  normal 
manner  no  symptoms  were  produced ;  as  soon,  however,  as  the  intestine 
became  irritated  by  some  unforeseen  accident,  possibly  from  being  over- 
taxed, and  consequently  became  insufficient,  certain  symptoms  appeared 
that  remained  chiefly  intestinal  and  not  gastric,  Nevertheless  all  these 
cases  should  be  treated  for  stomach  trouble.  Here  as  in  any  other  form 
of  gastric  anacidity  we  should  endeavor  above  all  to  select  a  rational 
diet,  chiefly  a  diet  that  furnishes  enough  nutriment.  The  most  impor- 
tant factor  is  the  form  in  which  the  food  is  administered. 

The  food  should  be  as  finely  divided  as  possible,  and  had  best  be 
given  in  the  form  of  mushes  and  liquids.  If  there  are  symptoms  of 
irritation  in  the  intestine,  if  there  is  diarrhea,  a  diet  of  soup  should  be 
given  for  several  days.  Such  soups  may  be  made  of  barley,  oatmeal, 
rice,  or  sago ;  vegetables  usually  agree  very  well.  Cereals,  of  course, 
should  be  given  as  flour  after  removal  of  all  cellulose.  Leguminous 
plants  are  very  useful  owing  to  the  large  proportion  of  albumui  that 
they  contain.  Mushes  made  from  rice,  tapioca,  groats,  potato,  peas, 
lentils,  oats,  aleuronat,  and  white  flour,  legumiaose,  etc.,  are  all  to  be 
recommended.  To  these  preparations  somatose,  nutrose,  and  similar 
preparations  may  be  added.  Puddings  made  from  these  flours  are  also 
good.  Eggs  may  be  given  "v^^th  advantage ;  they  should  be  soft  boiled 
and  warm,  or  may  be  given  as  yolk  of  egg  added  to  soup. 

Fat  in  the  form  of  butter  is  very  good,  provided  there  are  no  symp- 
toms of  intestinal  irritation.  Milk  is  not  borne  well  by  all  cases,  and 
should  be  given  only  in  small  quantities.  Cream  is  also  useful,  and 
should  be  given  as  long  as  there  are  no  symptoms  of  atony  nor  of 
stagnation  of  stomach-contents.  There  is  no  objection  to  coflPee  and  tea 
with  milk.     But  "  Hafer  "  cocoa  and  "  Kraft "  chocolate  are  better. 

As  meat  is  not  digested  in  the  stomach,  it  might  be  argued  that  it 
had  better  not  be  given  in  these  cases.  As  long,  however,  as  the  motor 
powers  are  intact,  there  is  no  good  reason  why  it  should  not  be  given ; 
it  should,  however,  always  be  administered  in  small  portions,  and  in  a 
form  that  enables  the  stomach  to  propel  it  rapidly  into  the  intestine, — 
that  is,  it  should  be  finely  chopped  or  scraped.  The  best  meats  are 
chicken,  pigeon,  finely  scraped  raw  ham,  young  veal,  calves'  brain,  roast 
beef,  tender  beefsteak,  game,  fish,  etc. 

Alcohol  should  be  administered  only  if  there  is  some  direct  indica- 
tion for  its  exhibition,  and  then  only  in  small  quantities,  preferably  in 
the  form  of  wine.     Beer  is  not  to  be  recommended. 

The  meals  should  not  be  very  abundant,  but  should  be  given  at  fre- 
quent intervals.  The  patient  should  eat  something  about  every  three 
hours.  It  is,  of  course,  very  important  to  see  that  the  patient  receives 
a  sufficient  quantity  of  nourishment,  a  quantity  that  contains  an  ade- 
quate number  of  calories. 

See  diet-list  on  page  541,  quoted  from  Wegele  (Dietetic  Treatment 
of  Gastro-intestinal  Diseases)  that  is  suitable  for  cases  of  atrophic  catarrh  : 
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Albu- 
min. 


6.0 


In  the  morning  : 

150  gm.  of  maltoleguminose  cocoa 

In  the  forenoon  : 

100  gm.  of  wine 

10  srm.  of  butter  on  toast \    0.15 

I    "■ 
At  noon  : 

100  gm.  of  inaltoleguminuse  soup i       2.6 

100  gm.  of  scraped^beefsteak j     20.0 


100  gm.  of  mashed  potatoes 
10  cm.  of  malt  extract   .    . 


In  the  afternoon  : 

1  cup  of  tea  (with  zwieback). 

20  gm.  of  butter 

30  gm.  of  honey 

In  the  evening  : 

250  gm.  of  rice  mush  .... 

In  the  course  of  the  day : 

75  gm.  of  zwieback  (or  toast) 

In  the  evening  at  10  o'clock: 

250  gm.  of  milk 

10  gm.  of  cognac  (brandy)   . 


Total  caloric  value 


3.1 
0.5 


0.15 
0.4 

22.0 

9.0 

8.7 


72.7 


Fat. 


4.0 


16.6 

0.1 
6.0 
0.5 


16.6 

8.25 

1.5 

9.3 


Carbo- 
hydrate. 


13.5 

4.0 
0.12 

6.2 

21.3 
5.5 


0.12 
22.0 

71.0 

63.9 

12.0 


62.85  j  219.64 
1930  calories. 


Alcohol. 


12.0 


7.0 


19.0 


The  following  diet-list  is  taken  from  Biedert  and  Langermann's  Dietetics : 

Albu- 
min. 

Fat. 

Carbo- 
hydrate. 

Calories. 

In  the  morning  at  6  o'clock: 

500  gm.  of  milk,  3  zwieback  (30  gm.)   .... 

In  the  morning  at  8  o'clock: 

Oatmeal  soup  (made  from  20  gm.  of  oatmeal 
with  meat  broth  or  water),  with  15  gm.  of 
meat  solution  and  the  yolk  of  1  egg   .... 

or  soup  made  from  J  of  a  Timpe  soup  tablet. 

In  the  forenoon  at  10  o'clock  : 

Cream  mixture  (made  from  125  c.c.  of  cream 
and  6  gm.  of  milk-sugar),  40  gm.  of  toast  . 

At  noon  {12  o'clock)  : 

(a)  Leguminose  soup  (from  20  gm.   of  legu- 
minose)  with  20  gm.  of  meat  solution   .    .    . 

or  soup  made  from  |  of  a  Timpe  soup  tablet. 

(b)  "  Karthauserklosse  "  (made  from  100  gm. 
of  rolls,  60  c.c.  of  milk,  1  part  of  white  of 
egg,  20  gm.  of  butter,  and  10  gm.  of  sugar). 

(c)  100  em.  of  apple  sauce 

20.6 

8.5 

7.8 
10.8 

12.0 
0.4 

9.2 

9.5 
80.5 

20.2 

6.0 

12.9 
1.8 

19.5 

11.3 

9.1 
13.8 

4.5.7 

14.2 

41.5 
12.6 

67.0 
17.7 

38.3 

19.2 
97.3 

461 

149 

322 
113 

506 
74 

In  the  afternoon  at  4  o'clock  : 

250  c.c.  of  milk- water  cocoa  (from  10  gm.  of 
cocoa,  10  gm.  of  sugar,  125  c.c.  of  water), 
8  zwieback  ( 30  em. ) 

300 

In  the  evening  at  7  o'clock : 

(a)   Milk  soup   (from   250  c.c.  of  milk  with 

10  gm.  of  flour) 

(6)  1  groats  as  mush  (from  100  gm.  of  groats 

with  500  c.c.  of  milk  and  30  gm.  of  sugar)  . 

205 
612 

99.3 

94.6 

353.5 

2736 
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It  is  unnecessary  to  give  other  diet-lists,  for  any  physician  with  the 
aid  of  the  tables  given  in  the  general  part  of  this  work  can  construct 
lists  that  are  suitable  to  each  case. 

In  cases  of  advanced  anemia  in  which  the  general  nutrition  is  very 
much  impaired  it  is  best  to  advise  the  patients  to  remain  in  bed  for  a 
long  time.     If  this  is  done,  it  is  much  easier  to  improve  nutrition. 

If  there  is  a  tendency  to  atrophy,  or  if  atony  has  developed,  it  is 
necessary  to  re-establish  the  tone  of  the  stomach  as  much  as  possible. 
In  order  to  do  this  we  may  employ  the  electric  current,  or  we  may  per- 
form massage,  or  we  may  institute  methodic  lavage  of  the  stomach.  In 
regard  to  the  best  methods  of  carrying  out  this  treatment  I  refer  to 
what  has  been  said  in  preceding  chapters. 

If  there  is  fermentation,  certain  antifermentative  remedies  may 
be  added  to  the  wash-water  when  lavage  is  performed.  If  there  is 
advanced  ectasy  in  addition  to  atrophy,  the  propulsion  of  the  ingesta 
into  the  intestine  is  rendered  very  difficult,  and,  as  a  result,  the  general 
nutrition  of  the  patient  must  suffer  in  a  short  time.  In  cases  of  this 
kind  rectal  alimentation  may  be  provisionally  employed.  The  last 
resort  is  an  operation  that  will  create  a  new  passage  between  the 
stomach  and  the  intestine,  and  render  the  exit  of  the  ingesta  from 
the  stomach  into  the  intestine  more  easy,  and  enable  the  stomach  in  this 
way  to  get  rid  of  its  contents  more  rapidly.  The  best  operation  for 
this  purpose  is  gastro-enterostomy.  Even  in  cases  of  pyloric  stenosis, 
however,  the  removal  of  the  obstruction  rarely  suffices,  for  the  tone  of 
the  gastric  muscularis  is  hardly  ever  restored. 

Drugs  are  seldom  indicated  in  atrophy  of  the  gastric  mucosa.  Cer- 
tain symptoms,  as  anorexia,  pain,  and  diarrhea,  may  call  for  medica- 
tion. The  same  remedies  should  be  administered  here  as  in  any  in- 
stance where  these  symptoms  develop. '  Only  one  method  merits  par- 
ticular mention,  namely,  the  administration  of  hydrochloric  acid,  pepsin, 
pancreatin,  and  similar  remedies,  that  in  these  cases  may  replace  the  lost 
digestive  powers  of  the  stomach. 

I  can  only  repeat  what  I  have  already  said  in  discussing  the  treat- 
ment of  simple  chronic  gastritis.  However  useful  all  these  remedies, 
particularly  hydrochloric  acid  and  pepsin,  may  appear  from  a  theoretical 
point  of  view,  they  do  not  in  reality  do  what  is  expected  of  them. 
Some  investigators,  it  is  true,  are  full  of  praise  for  the  powers  of  hydro- 
chloric acid,  but  I  fail  to  find  any  direct  evidence  of  its  value  even  when 
it  is  administered  in  very  large  doses.  Whether  or  not  lavage  of  the 
stomach  with  a  2  per  cent,  hydrochloric  acid  solution,  and  leaving  a 
portion  of  this  solution  in  the  stomach,  as  advised  by  Litten  and  others, 
is  a  better  method  of  treatment,  and  one  that  yields  more  satisfactory 
results,  I  am  unable  to  say. 
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Syn.  —  Ulcus  Vcntricuil  Simplex,  Ulcus  liutundiun  Pcrfornns  Chronicum,  Peptic 
Ulcer,  Perforating  Gastric  Ulcer,  Cruveilhier' s  Disease. 

A  review  of  the  literature  shows  that  the  older  pathologists  de- 
scribed a  few  cases  of  round  ulcer  of  the  stomach.  Only  a  few 
isolated  case-reports,  however,  were  published  in  those  days.  The 
points  of  difference  between  other  forms  of  gastric  ulcer,  particularly 
the  carcinomatous  forms,  were  unknown.  I  refer  to  Lebert  ^  for  a 
summary  of  this  older  literature.  This  author  has  collected  the  most 
important  investigations  on  this  subject  in  his  contributions  to  the 
history  and  etiology  of  gastric  ulcer. 

Cruveilhier  ^  was  the  first  to  recognize  gastric  ulcer  as  a  typical  well- 
characterized  disease-form.  He  deserves  credit  for  having  furnished 
the  first  exact  anatomic  description  of  this  lesion,  and  at  the  same  time 
of  having  given  the  first  careful  description  of  the  clinical  symptoms 
and  of  many  therapeutic  measures.  Gastric  ulcer,  therefore,  is  called 
Cruveilhier's  disease.  Following  the  fundamental  investigations  of 
this  author,  a  number  of  other  classical  investigations  were  published. 
The  most  important  of  these  is  that  of  Rokitansky,^  which  is  based  on 
a  large  number  of  cases.  Then  Jaksch  *  published  a  series  of  very  care- 
ful clinical  observations.  After  the  fourth  decade  of  this  century,  new 
contributions  to  this  subject  were  furnished  nearly  every  year.  The 
experimental  investigations  of  Panum,  C  I.  Bernard,  Cohnheim, 
Daettwyler  and  Quincke,  Silbermann,  etc.,  have  contributed  much  to 
our  knowledge  of  this  subject.  Within  quite  recent  years  there  has 
been  further  progress,  and  it  has  lately  been  shown  that  certain  peculiar 
perversions  of  gastric  secretion  are  always  found  in  gastric  ulcer.  This 
knowledge,  it  appears  to  me,  gives  us  a  better  insight  into  the  genesis 
of  ulcer,  and  at  the  same  time  a  more  rational  basis  of  treatment. 

It  would  lead  us  too  far  to  enumerate  all  the  investigations  that 
have  been  published  within  the  last  decade.  Such  an  undertaking, 
moreover,  would  be  utterly  useless.  The  more  important  literature  on 
the  subject  up  to  the  year  1878  can  be  found  in  Leube's  excellent  work 
on  "  Diseases  of  the  Stomach,"  in  v.  Zierassen's  Hand-book.  In  the 
following  summary  I  give  only  the  more  important  investigations  that 
have  appeared  since  that  time,  and  a  few  of  the  older  reports  that  I 
shall  have  to  refer  to  in  the  course  of  my  discussion. 
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Htiology. — Grastric  ulcer  is  a  disease  that  physicians  frequently 
encounter.  It  is  generally  found  to  be  more  common  in  women  than  in 
men,  but  to  judge  from  the  different  statistics  that  have  been  published 
the  relative  proportion  in  men  and  women  varies.  In  Breslau,  Lebert 
found  that  the  proportion  of  men  to  women  was  as  3-4  to  1  ;  in  Zurich 
he  found  that  more  cases  occurred  in  women  than  in  men.  Brinton 
found  the  proportion  of  men  to  women  as  2  to  1  :  Steiner  as  11  to  8  ; 
and  Wollmann  found  about  the  same  proportion  in  his  cases.  Haber- 
shon,  in  201  cases  of  ulcer  that  he  examined,  found  127  in  women  and 
74  in  men.  Anderson  found  only  3  cases  in  men  among  35  cases  of 
ulcer.  "According  to  Danziger's  statistics  from  the  Wiirzburg  clinic, 
the  proportion  of  women  to  men  was  as  2  to  1. 

I  have  summarized  the  clinical  cases  that  I  observed  during  the 
course  of  many  years,  and  find  that  126  cases  occurred  in  men  and  134 
in  women.  Great  importance,  however,  should  not  be  attached  to  these 
figures,  for  if  I  study  the  cases  that  occurred  during  a  single  year  I 
find  some  years  in  which  there  were  more  cases  of  ulcer  in  women  than 
in  men,  and  others  again  in  which  the  reverse  was  the  case.  In  the 
year  1884,  for  instance,  there  were  15  cases  of  ulcer  in  men  and  8  in 
women;  in  1887  there  were  17  in  men  and  19  in  women;  and  in 
1886,  12  in  men  and  26  in  women.  This  seems  to  show  undoubtedly 
that  chance  plays  a  large  role.  We  are  certainly  not  justified  in  con- 
cluding that  in  any  one  year  ulcer  occurs  more  frequently  in  men  than 
in  women,  and  that  the  next  year  the  reverse  is  the  case.  Patients 
enter  the  hospital  for  many  reasons,  and  the  figures  given  here  are  no 
conclusive  index  of  the  frequency  of  the  different  forms  of  the  disease. 
It  may  be  said,  however,  that  ulcer  is  encountered  more  frequently  in 
women  than  in  men. 

The  best  way  of  estimating  the  frequency  of  gastric  ulcer  is  to  study 
autopsy  statistics.  According  to  Berth  old,  262  cases  of  ulcer  were 
found  in  the  Pathologic  Institute  of  the  Berlin  Charity  in  the  fifteen 
years  from  1868  to  1882  ;  this  means  that  ulcer  or  evidence  of  old  ulcers 
was  present  in  2.7  per  cent,  of  all  the  cases  that  were  examined  post- 
mortem in  that  Institute  ;  of  these  cases,  128  occurred  in  men  and  134 
in  women. 

The  figures  obtained  in  the  Munich  Pathologic  Institute  are  not  so 
high.  According  to  Nolte,  ulcer  was  found  in  only  1.23  per  cent,  of 
all  autopsies ;  of  these,  0.8  per  cent,  were  seen  in  men  and  1.8  per  cent, 
in  women.  Griess,  in  Kiel,  found  ulcer  in  8.3  per  cent.;  Ziemssen,  in 
Erlangen,  in  4.55  per  cent.;  Stoll,  in  Zurich,  in  2.16  per  cent.;  Stark, 
in  Copenhagen,  in  as  many  as  13  per  cent.     Brinton   states  that  5  out 
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of  every  100  autopsies  revealed  the  presence  of  gastric  ulcer.  Griin- 
feld  found  exceptionally  high  figures;  he  succeeded  in  demonstrating 
the  })resence  of  ulcer  scars  in  92  out  of  4r>0  autopsies  (241  women  and 
209  men) — that  is,  in  20  per  cent.;  of  the  92  cases,  77  were  found  in 
women  and  15  in  men.  Fiedler  examined  2200  bodies,  and  found 
ulcers  or  cicatrices  in  20  per  cent,  of  female  bodies,  and  in  1.5  per  cent, 
of  male  bodies.  The  attempt  has  been  made  to  explain  these  variations 
as  due  to  certain  regional  differences ;  in  part,  however,  they  must  be 
attributed  to  the  different  clinical  material  that  enters  different  hos- 
pitals ;  I  have  called  attention  to  this  point  in  another  place  when 
discussing  mortality  statistics. 

We  know  comparatively  little  in  regard  to  the  geographic  distribu- 
tion of  ulcer.  Reliable  statistics  that  would  enable  us  to  formulate  a 
judgment  in  regard  to  the  frequency  of  ulcer  in  different  countries  can- 
not be  arrived  at  in  hospitals  nor  in  pathologic  institutions,  but  must 
be  gathered  by  physicians  in  general  practice.  No  statistics  of  this 
kind  have  ever  been  published.  Gerhardt  has  repeatedly  called  atten- 
tion to  the  frequent  occurrence  of  ulcer  in  Thiiringia.  According  to 
von  Sohlem,  ulcer  is  rare  in  Russia ;  he  attributes  this  to  the  fact 
that  more  vegetables  than  meat  are  eaten  in  Russia,  and  that  conse- 
quently more  potassium  is  introduced  with  the  food,  and  believes  that 
the  rarity  of  round  ulcer  in  these  regions  is  due  to  the  large  proportion 
of  potassiiun  that  is  consequently  present  in  the  blood  of  the  inhabi- 
tants. The  same  is  seen  in  the  Rhine  region  and  in  the  Bavarian  Alps. 
Westphalen  contradicted  this  statement  of  von  Sohlern,  and  denied  that 
hyperacidity  and  gastric  ulcer  are  rare  in  those  regions  where  little  meat 
is  eaten,  as,  for  instance,  in  Russia.  He  found  hypersecretion  in  1  out 
of  every  3  or  4  cases  of  stomach  disease  that  he  encountered  in  his 
Russian  patients.  It  is  also  claimed  that  the  peasantiy  of  the  province 
of  Oberhessen  eat  very  little  meat  and  live  almost  exclusively  on  a 
vegetarian  diet,  nevertheless  both  ulcer  and  hyperacidity  are  very  fre- 
quently encountered  in  this  part  of  the  country. 

Age  undoubtedly  has  a  certain  influence  on  the  development  of 
ulcer.  The  disease  is  most  frequently  encountered  between  twenty 
and  thirty.  According  to  Danziger's  statistics  from  the  clinic  of 
Wiirzburg,  ulcer  is  most  frequently  encountered  between  twenty  and 
thirty,  40.2  per  cent,  of  all  cases  occurring  during  these  years.  The 
following  table  represents  a  summary  of  260  cases  that  I  observed 
myself ;  it  is  arranged  according  to  the  ages  of  the  patients  : 

Number  of  Cases  of  Ulcer  at  Different  Ages. 


Age. 

Men. 

Women. 

Sum  total. 

10-20  years       .            

8 
29 
35 
36 
18 

35 
62 
22 
11 
4 

43 

20-30     "       

91 

30-40     "                       

57 

40-50     "       

47 

Over  50     "                              

'^2 

Sum  total 

126 

134 

260 
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From  this  table  it  will  be  seen  that  by  far  the  majority  of  cases 
occur  between  twenty  and  forty.  In  women  the  maximum  is  between 
twenty  and  thirty ;  in  men,  between  thirty  and  fifty.  Isolated  cases 
of  gastric  ulcer  are,  however,  seen  in  advanced  years.  Mortality 
statistics  are,  of  course,  more  important  than  autopsy  statistics  in 
determining  the  age  at  which  ulcer  of  the  stomach  is  most  frequently 
encountered.  If  postmortem  examinations  of  very  old  people  reveal 
the  presence  of  ulcers  or  cicatrices,  it  does  not  at  all  show  at  what 
time  during  the  patient's  life  the  ulcerative  process  began, 

Lebert  has  also  arranged  a  summary  of  252  cases.     According  to 
this  author,  nearly  one-half  of  the  cases  are   found  between  childhood 
and  the  thirtieth  year.     A  large  number — that  is,  about  a  quarter  to 
a  thii'd — in  the  fourth  decennium.     Lebert  found  the  greatest  mortality 
between  forty  and  sixty  years.     According  to  Habershon,  the  majority 
of  the  201   cases  that  he  examined  in  male  subjects  occurred  between 
forty  and  forty-five  ;   in  female   subjects,  between   twenty   and   thirty. 
Gastric  ulcer,  at  all  events,  is  a  rare  occurrence  in  childhood.     Among 
the  262  cases  of  gastric  ulcer  that  were  examined  postmortem  during 
fifteen  years  at  the  Berlin  Pathologic  Institute  no  case  under  ten  years 
was  discovered.      Here  the  great  majority  of  the  cases  were  found  in 
subjects  that  were  from  twenty-six  to  thirty  years  old  when  they  died. 
The  majority  of  authors  declare  round  gastric  ulcer  to  be  a  rare  occur- 
rence in  childhood.     According  to  Kundrat,  ulcers  about  as  large  as  a 
millet-seed  or  a  lentil,  and  extending  deeply  into  the  tissues,  are  quite 
frequently  found  in  children.     Kundrat  assumes  that  these  ulcers  origi- 
nate from  hemorrhages  into  the  mucosa,  and  argues  that  the  difference 
between  these  small  and  recent  sores  and  roimd  ulcer  is  quantitative  and 
not  qualitative.     He  even  reports  the  occurrence  of  little  ulcers  in  chil- 
dren that  were  only  a  few  days  old.     Kundrat,  however,  admits  that  he 
has  never  known  chronic  ulcers  to  develop  from  these  little  ulcerations  in 
subjects  under  ten  years,  and  interprets  this  peculiarity  by  assummg  that 
acid  catarrh  is  very  rare  in  childhood.    Widerhofer  agrees  with  all  other 
authors  in  stating  that  gastric  ulcer  never  occurs  in  childhood.    Accord- 
ing to  Henoch,  ulceration  of  the  gastric  mucosa  is  quite  frequently  found 
in  the  newborn.     Wertheimer  reports  a  case  of  ulcer  in  a  child  of  ten 
vears  ;  Eross,  one  in  a  girl  of  twelve  years.    Rehn  reports  a  similar  case, 
and  collected  nine  cases  of  simple  ulcer  in  children  from  the  literature. 
From  all  this  we  may  at  least  assume  that  round  gastric  ulcer  proper  is 
very  rare  in  childhood.     The  small  erosions  that  are  occasionally  seen 
in  the  newborn  probably  have  nothing  to  do  with  typic  gastric  ulcei. 
The  profession  or  the  calling  does  not  exercise  any  considerable  in- 
fluence on  the  development  of  ulcer.     We  find  ulcer  in  men  and  women 
of  the  highest  and  the  lowest  classes,  in  all  professions  and  callings,  in 
savants,  in  officials,  in  mechanics,  day-laborers,  etc.    It  is  claimed  that  a 
few  callings  predispose  particularly  to  gastric  ulcer.     It  is  said,  for  in- 
stance, that  cooks  develop  ulceration  of  the  stomach  more  frequently 
than  other  people  because  they  have  to  taste  food  when  it  is  very  hot. 
Decker  performed  some  experiments  in  order  to  establish  the  valid- 


ETIOLOGY.  551 

ity  of  this  theory.  He  administered  small  quantities  of  gruel  that  was 
heated  to  50°  to  two  dogs.  In  one  animal  a  hcmorriiagic  extravasa- 
tion was  found  postmortem  between  the  mucosa  and  the  muscularis ; 
in  the  other  dog  he  found  hemorrhage  and  also  a  loss  of  tissue  lead- 
ing to  complete  destruction  of  the  muscular  layer  of  the  stomach. 
These  experiments,  however,  contribute  very  little  to  our  knowledge 
of  the  etiology  of  ulcer.  No  doubt  high  degrees  of  temperature  can 
produce  hemorrhage,  sloughing,  and  erosion  of  the  gastric  mucosa ;  the 
nmscularis  even  may  be  destroyed,  as  in  the  second  experiment  (Decker), 
but  this  does  not  necessarily  constitute  a  lesion  that  is  similar  to  typic 
round  gastric  ulcer.  I  am,  moreover,  inclined  tf)  disbelieve  the  state- 
ment that  cooks  furnish  so  large  a  proportion  of  ulcer  patients.  When 
we  remember  that  servant  girls  and  cooks  form  a  large  proportion  of 
our  hospital  patients  because  they  are  immediately  sent  to  the  hospital 
as  soon  as  they  are  sick,  we  need  not  be  surprised  to  find  a  relatively 
large  number  of  cases  of  ulcer  of  the  stomach  in  this  class.  If  we 
remember  how  many  people  are  engaged  in  cooking,  and  consider  the 
relatively  small  number  of  these  that  are  afflicted  with  gastric  ulcer^  we 
can  hardly  say  that  this  disease  occurs  with  greater  frequency  in  these 
people  than  in  others.  It  may  be  true  that  cooks  taste  food  when 
it  is  too  hot,  and  that  certain  lesions  of  the  gastric  mucosa  result 
therefrom,  but  these  lesions  are  not  typic  gastric  ulcers.  In  order  that 
the  latter  condition  arise,  a  number  of  other  things  must  occur  that 
will  be  discussed  in  the  chapter  on  the  Pathogenesis  of  Gastric  Ulcer. 

Mechanical  injuries  of  the  inner  wall  of  the  stomach,  chemical  irrita- 
tion, etc.,  may  produce  lesions  of  the  gastric  mucosa,  hemorrhages,  and 
similar  conditions,  in  the  same  way  as  heat,  but  all  these  lesions  do  not 
constitute  typic  gastric  ulcer. 

Bouveret  states  that  mirror-polishers  and  metal-workers  are  par- 
ticularly predisposed  to  gastric  ulcer.  Bernitz  claims  that  workers  in 
porcelain  swallow  large  quantities  of  sharp  particles  of  dust,  and  that 
this  may  be  responsible  for  gastric  ulcer. 

Other  causes  that  have  been  made  responsible  for  gastric  ulcer  are 
traumata ;  for  instance,  a  blow  in  the  region  of  the  stomach.  Leube 
has  reported  such  a  case  in  which  gastric  symptoms  occurred  imme- 
diately after  the  trauma.  This  patient  was  squeezed  against  a  wall  by 
a  wagon  in  such  a  way  that  the  shaft  pressed  against  the  epigastric 
region.  It  was  impossible  to  pull  the  wagon  back  for  ten  minutes ; 
from  the  time  of  the  accident  the  patient  complained  of  pain  in  the 
stomach.  Eight  days  after  the  accident  vomiting  occurred,  that  was 
repeated  every  day  thereafter,  usually  in  the  afternoon.  No  blood  was 
ever  discovered  in  the  vomit.  The  pain  was  limited  to  a  circumscribed 
area,  and  was  increased  by  external  pressure  and  by  lying  on  the  left 
side.  Under  appropriate  treatment  the  symptoms  soon  disappeared. 
Leube  states  that  this  case  was  undoubtedly  one  of  ulcer  caused  by 
trauma. 

Hitter  has  reported  a  similar  case.  The  patient  was  a  young,  robust 
individual  that  had  always  been  perfectly  healthy.     A  few  weeks  before 
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his  admission  to  the  hospital  the  patient  fell  from  a  chair  in  such  a 
manner  that  he  was  thrown  against  the  edge  of  a  table,  and  struck  on 
his  stomach.  A  few  days  later  he  complained  of  violent  pain  after 
eating,  and  eight  days  after  the  accident  he  vomited  blood.  Ritter 
assumes  that  in  this  case  a  hemorrhage  occurred  under  the  mucosa  of 
the  stomach,  causing  separation  of  the  mucous  membrane  from  its  sub- 
stratum ;  in  this  way  nutrition  was  interfered  with,  so  that  it  was 
gradually  digested,  and  thus  led  to  the  formation  of  an  ulcer.  , 

Similar  cases  have  been  reported  by  Potain,  Bouveret,  Derouet, 
Richardi^re,  Ebstein,  and  others. 

In  two  cases  that  Ebstein  reported,  the  disease  was  caused  by  lifting 
a  heavy  weight.  Ebstein  assumes  that  this  overexertion  caused  rupture 
of  some  gastric  blood-vessel,  and  that  in  this  way  hemorrhagic  infiltra- 
tion of  the  gastric  mucosa  occurred  that  finally  led  to  ulcer. 

In  order  to  determine  whether  traumata  of  the  gastric  region  can 
cause  an  ulcer.  Hitter  performed  a  number  of  animal  experiments.  Im- 
mediately after  feeding  dogs  he  administered  moderate  blows  in  the 
region  of  the  stomach,  and  repeated  this  procedure  several  times  in  a 
number  of  animals.  Immediately  after  administering  the  trauma  the 
animals  were  killed.  In  one  case  a  hemorrhage  underneath  the  mucosa 
was  found  ;  in  another  the  mucosa  was  seen  to  be  separated  from  the 
submucosa,  and  there  was  hemorrhagic  extravasation  into  the  torn  sub- 
mucosa.  Eitter  argues  that  in  all  these  instances  the  peptic  action  of 
the  gastric  juice  would  very  soon  have  led  to  an  ulcer. 

There  seems  to  be  no  doubt,  therefore,  that  hemorrhages  into  the 
gastric  mucosa  can  be  caused  by  a  violent  blow,  a  fall  on  the  region  of 
the  stomach,  etc.  It  is  also  certain  that  under  definite  conditions  there 
may  be  a  loss  of  substance,  and  that  ulcer  may  develop.  Ulcers  seem 
to  have  a  predilection  for  the  lesser  curvature  of  the  stomach,  and  it  is 
precisely  this  portion  of  the  stomach  that  is  usually  injured  when  the 
stomach  is  subjected  to  external  violence,  particularly  if  the  organ  is 
distended  with  food  or  gas.  The  reason  for  this  is  that  this  portion  of 
the  stomach  is  in  close  proximity  to  the  unyielding  spinal  column. 

It  is  probable  that  trauma,  as  in  the  experiments  of  Ritter,  pri- 
marily leads  to  extravasation  of  blood  into  the  mucosa  and  a  partial  tear- 
ing of  this  membrane ;  but  this  need  not  necessarily  lead  to  a  round 
ulcer  of  the  stomach.  We  know  that  destruction  of  the  mucosa  and 
erosions  that  extend  deep  into  the  muscularis  of  the  stomach  may  be 
cured  in  animals.  This  has  been  positively  demonstrated  by  a  number 
of  experiments.  This  restitution  to  normal,  it  appears,  may  occur  in  a 
very  short  time,  and  there  is  a  natural  tendency  in  this  direction.  As 
a  matter  of  fact,  a  number  of  cases  have  been  observ^ed  in  which  symp- 
toms resembling  ulcer  appeared  soon  after  some  trauma,  but  rapidly 
disappeared.  Slight  injuries  are  undoubtedly  frequently  sustained, 
but  only  in  rare  instances  do  we  see  the  development  of  chronic 
ulcer.  This  indicates  that  other  factors  are  necessary  in  order  to  pro- 
duce a  chronic  ulcer  on  the  basis  of  hemorrhagic  infiltration  of  the 
stomach-wall.     I  agree  with  Richardiere,  who  also  reports  a  number  of 
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cases  of  traumatic  ulcer,  when  lie  states  that  this  disease  may  progress 
in  two  different  ways  :  one  group  of  cases  is  characterized  by  very 
violent  symptoms  in  the  beginning,  but  is  rapidly  cured  ;  a  second  group 
runs  a  more  protracted  course,  resembling  the  picture  of  classic  ulcer  of 
the  stomach.  llichardiere  believes  that  these  ditferences  are  due  to 
variations  in  the  strength  and  constitution  of  the  gastric  juice.  If  the 
gjistric  juice  is  normal,  the  wound  will  heal  as  ra])i(lly  as  any  other 
simple  wound;  if  the  acidity  of  the  gastric  juice  is  increased,  the  affec- 
tion gradually  develops  into  a  typic  ulcer  of  the  stomach. 

Long-continued  pressure  in  the  region  of  the  stomach  has  been  con- 
sidered another  causative  and  predisposing  factor  in  ulcer,  belonging  to 
the  same  class  as  sudden  traumata.  Rasmussen  in  particular  has  called 
attention  to  the  effect  of  lacing  on  the  stomach,  and  claims  that  the  con- 
tinuous pressure  of  corsets  may  lead  to  the  development  of  ulcer.  He 
argues  that  lacing  causes  pressure  upon  the  stomach,  and  that  in  certain 
portions  of  the  organ  atrophy  of  the  gastric  mucosa  results.  This  leads 
to  pressure-neurosis,  and  possibly  to  ulcer.  Lacing  undoubtedly  exercises 
an  unfavorable  effect  upon  the  stomach,  for  we  know  that  it  may  pro- 
duce dislocation  of  the  organ — gastroptosis  and  enteroptosis.  Meinert  in 
particular  has  shown  that  this  frequently  occurs  in  young  women. 
Lacing  alone,  however,  will  never  lead  to  the  development  of  an  ulcer 
as  long  as  other  factors  that  favor  this  condition  are  absent. 

Relations  of  Chlorosis  and  Anemia. — The  belief  has  been  prevalent 
for  a  long  time  that  chlorosis  and  anemia  are  in  some  way  related  to 
ulcer  of  the  stomach.  Leube,  in  his  dissertation  on  diseases  of  the 
stomach  in  Ziemssen's  Hand-Book  of  1878,  says  :  "A  weak  constitu- 
tion, chlorosis,  and  anemia  predispose  more  to  ulcer  than  a  vigorous 
body.  Occasionally  homines  quadrati,  however,  develop  this  lesion." 
He  does  not  express  an  opinion  on  the  inter-relationship  between  chlo- 
rosis and  ulcer. 

Korczynski  and  Jaworski  report  that  of  24  cases  of  ulcer  that  they 
examined,  all  were  anemic,  that  13  of  them  had  moderate  anemia,  and 
that  11  had  a  waxy  complexion.  All  this,  however,  does  not  establish 
any  etiologic  relation  between  chlorosis  and  anemia  and  ulcer. 

An  ulcer  that  has  existed  for  a  long  time  naturally  leads  to  second- 
ary anemia.  The  question  to  be  decided  is,  whether  or  not  chlorosis  and 
anemia  favor  the  development  of  ulcer.  Only  such  cases  could  give  us 
an  answer  to  this  inquiry  in  which  chlorosis  or  anemia  exists  for  a  long 
time  before  symptoms  of  ulcer  develop.  AYe  have  no  statistics  in  regard 
to  the  frequency  of  this  occurrence.  Cases,  however,  are  frequently 
encountered  in  which  ulcer  is  erroneously  taken  for  chlorosis  because 
ulcer  symptoms  are  absent.  Von  Hosslin  ^  goes  so  far  as  to  state  that 
chlorosis  in  the  majority  of  cases  is  due  to  gastro-intestinal  hemor- 
rhage. He  believes  that  in  the  majority  of  cases  there  are  small  super- 
ficial losses  of  substance  in  the  gastro-intestinal  tract,  and  that  only  in 
the  minorit}'  of  cases  are  there  pronounced  ulcers.     He  also  believes  that 

^  Miinch.  med.   Wochensc/ir.,  1890,  No.  14. 
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a  deficiency  of  hydrochloric  acid  in  the  gastric  juice  aids  the  develop- 
ment of  ulcer. 

Whether  or  not  small  superficial  solutions  of  continuity  occur  in 
young  women  as  frequently  as  we  must  assume  if  this  author  is  cor- 
rect, is  exceedingly  doubtful.  Clinically  it  is  established  that  chlo- 
rotic  and  anemic  subjects  are  more  predisposed  to  ulcer  than  robust  and 
healthy  subjects. 

Certain  experiments  also  indicate  that  a  certain  relation  exists  be- 
tween anemia  and  chlorosis.  Quincke  and  Daettwyler  have  found 
that  artificial  gastric  ulcers  are  not  cured  as  rapidly  in  dogs  in  which 
anemia  has  been  experimentally  established  as  in  dogs  in  which  anemia 
was  not  present.  They  draw  the  conclusion  from  these  experiments  that 
if  anemia  is  present  comparatively  slight  injuries  of  the  gastric  mucosa 
may  lead  to  the  development  of  ulcer,  and  that  ulcers  that  already  exist 
heal  less  rapidly.  Silbermann  performed  another  kind  of  experiment. 
He  produced  artificial  anemia  in  animals  by  the  exhibition  of  hemolytic 
substances,  and  found  that  an  artificially  created  ulcer  of  the  stomach 
was  cured  less  rapidly  under  these  conditions  than  in  normal  animals. 
None  of  these  investigators  has  been  able  to  determine  by  experi- 
ments why  anemia  renders  the  cure  of  an  ulcer  of  the  stomach  more 
difficult. 

Many  years  ago  I  called  attention  to  the  fact  that  in  chlorosis  we 
frequently  find  hyperacidity  of  the  gastric  juice.  I'his  statement  was 
in  complete  opposition  to  the  view  that  was  generally  accepted,  namely, 
that  in  anemia  very  little  or  no  hydrochloric  acid  whatever  was  secreted. 
In  Grtine's  dissertation  I  had  the  author  collect  19  cases  of  pure  chlo- 
rosis, in  all  of  which  exceptionally  large  amounts  of  hydrochloric  acid 
were  found.  Other  authors,  however,  have  reported  different  findings. 
Ritter  and  Hirsch,  for  instance,  arrived  at  the  conclusion  that  in  chlo- 
rosis and  anemia  there  is  a  reduction  of  the  hydrochloric  acid  secretion. 
Lenhartz  examined  15  cases  of  chlorosis  and  anemia  with  acute  dys- 
pepsia, and  31  cases  with  chronic  dyspepsia,  and  found  varying  results  ; 
in  some  of  the  cases  the  secretion  of  hydrochloric  acid  was  increased, 
in  others  it  was  normal,  in  others  it  varied,  and  in  still  others  no  hydro- 
chloric acid  whatever  was  found.  Ritter  and  Hirsch  unfortunately  did  not 
perform  their  experiments  in  accordance  with  the  methods  that  are  gen- 
erally in  use,  so  that  their  results  cannot  be  compared  with  those  obtained 
by  other  authors.  Lenhartz's  experiments  were  performed  in  walking 
patients,  so  that  the  results  are  ambiguous  in  this  sense.  I  do  not  think 
the  investigations  performed  in  such  cases  are  very  valuable,  chiefly  be- 
cause a  great  many  of  the  necessary  precautions  are  omitted,  and  because 
the  different  patients  cannot  be  examined  as  often  as  necessary.  The 
results  reported  by  Schatzell  are  in  my  opinion,  therefore,  more  important. 
This  investigator  examined  30  cases  of  chlorosis  in  Leube's  clinic.  He 
foimd  hyperacidity  in  73  per  cent,  of  all  cases,  normal  acidity  in  20  per 
cent.,  and  subacidity  in  7  per  cent.  Cantu  also  reports  the  almost  con- 
stant occurrence  of  hyperchlorhydria  in  chlorosis.  Oswald  has  recently 
published  some  investigations  from  my  clinic  ;  he  examined  21  patients. 
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performed  84  individual  tests,  and  discovered  hypcraciditas  hydrochlo- 
rica  in  95  per  cent,  of"  all  the  cases.  Bouveret  expresses  himself  in  a 
similar  sense,  and  claims  that  chlorosis  is  frequently  accompanied  by 
hypcrchlorhydria. 

We  shall  see  below  that  hypcrchlorhydria  does  not  lead  to  the  devel- 
opment of  chronic  ulcer,  but  that  it  plays  an  important  role  in  prevent- 
ing; its  cure.  If  we  concede  that  hypcrchlorhydria  is  present  in  the 
majority  of  cases  of  chlorosis,  this  alone  may  explain  why  ulcer  of  the 
stomach  and  chlorosis  are  so  frequently  found  together. 

Other  Causes. — Some  authors  state  that  alcoholic  excesses  may  lead 
to  the  development  of  ulcer,  and  de  la  Tourette  goes  so  far  as  to  claim 
that  alcoholism  is  the  most  important  etiologic  factor,  Mathieu  believes 
that  the  hyperacidity  of  the  gastric  juice  that  is  constantly  found  in  alco- 
holics is  the  connecting  link  between  alcoholism  and  the  development 
of  ulcer.  His  premises,  however,  to  judge  from  my  investigations, 
are  not  correct.  It  is  true  that  drunkards  are  frequently  afflicted  with 
catarrh  ;  that  the  stomachs  of  these  subjects  are  frequently  covered  with 
small  erosions  ;  but  I  do  not  believe  that  hyperacidity  nor  ulcer  is  par- 
ticularly frequent  in  these  cases ;  nor  do  I  agree  with  de  la  Tourette 
when  he  claims  that  hysteria  is  another  frequent  cause  of  ulcer.  It  is 
possible  that  this  author  confuses  ulcer  with  another  condition  of  the 
stomach  that  Sticker  ^  has  recently  described,  namely,  a  hyperesthetic 
condition  of  that  organ  that  is  quite  frequently  found  in  hysteric  sub- 
jects. I  refer  to  Sticker's  dissertation  for  the  typical  stigmata  of  this 
hysteric  form  of  hyperesthesia,  and  will  mention  his  work  again  in  the 
section  on  Differential  Diagnosis. 

The  concurrence  of  burns  of  the  skin  and  of  gastric  and  duodenal 
ulcers  is  particularly  interesting.  In  cases  of  severe  burns  duodenal 
ulcers  are  most  frequently  encountered,  but  a  number  of  cases  of  ulcer 
of  the  stomach  have  also  been  reported  (Wilks,  Pitt,  and  others). 

Ebstein  reports  the  occurrence  together  of  gastric  ulcer  and  trichi- 
nosis. His  patient  was  a  young  girl  who  had  eaten  large  quantities  of 
meat  containing  trichinse.  The  autopsy  revealed  the  presence  of  five 
round  ulcers  in  the  pyloric  region  of  the  stomach. 

Certain  toxic  substances  and  certain  drugs  may  erode  the  gastric 
mucosa  and  lead  to  the  formation  of  ulcers.  As  a  rule,  however,  the 
lesions  in  these  cases  are  not  gastric  ulcers  proper,  but  more  or  less  ex- 
tensive destructions  of  the  gastric  mucous  membrane  that  may  either  be 
superficial  or  may  extend  into  the  deeper  tissues.  Tuberculosis  and 
syphilis  may  cause  similar  lesions,  but  they  are  not  directly  related  to 
ulcer. 

Several  authors  have  attributed  an  important  role  in  the  etiology  of 
ulcer  to  micro-organisms,  and  claim  that  a  certain  number  of  peptic 
ulcers  of  the  stomach  are  of  mycotic  origin.  Boettcher,  for  instance, 
found  colonies  of  micrococci  at  the  margin  and  the  base  of  ulcers  of  the 
stomach.     Koerte,  however,  questioned  the  validity  of  this  finding,  for 

1  "  Beitrage  zur  Hysterie :  hj^sterischer  Magenschmerz,  hysterische  Athmungs- 
storungen,"  Zeitschr.  f.  klin.  Med.,  vol.  xxx.,  p.  61. 
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he  showed  that  mycosis  might  develop  secondarily  in  a  fully  developed 
ulcer.  Kecently  Letulle  called  attention  to  the  possibility  that  ulcer 
may  be  due  to  infection.  He  found  bacteria  in  the  stools  of  a  man 
who  was  suffering  from  dysentery,  and  who  developed  all  the  symp- 
toms of  gastric  ulcer.  An  inoculation  of  pure  cultures  of  these  bac- 
teria into  a  guinea-pig  produced  specific  erosions  and  ulcers  of  the 
stomach.  The  same  author  also  saw  4  cases  of  gastric  ulcer  that  de- 
veloped in  the  course  of  a  suppurative  process.  In  one  case  of  recent 
ulceration  of  the  stomach  that  occurred  during  the  course  of  puerperal 
septicemia  numerous  streptococci  were  found,  both  in  the  veins  of  the 
submucosa  and  in  the  veins  of  the  uterus.  When  he  injected  these 
streptococci  into  guinea-pigs,  he  saw  the  development  of  gastric  ulcers. 
According  to  Letulle,  this  infectious  form  of  gastric  ulcer  may  origi- 
nate in  two  ways  :  in  rare  instances  it  may  proceed  from  the  sur- 
face of  the  mucosa,  provided  micro-organisms  find  a  nidus  there  for 
their  development ;  or  it  may  follow  embolisation  which  leads  to  necrosis 
of  the  mucous  lining  of  the  stomach  and  erosion  of  the  mucosa  by  the 
gastric  juice. 

Nauwerck,  in  order  to  demonstrate  by  anatomic  methods  that  many 
peptic  ulcers  may  be  caused  by  mycotic  influences,  studied  hemorrhagic 
erosions  of  the  stomach  with  particular  care.  He  arrived  at  the  con- 
clusion that  the  majority  of  hemorrhagic  erosions  are  due  to  peptic 
solution  of  the  gastric  mucosa  after  it  had  become  necrotic  as  a  result 
of  hemorrhagic  infiltration,  but  that  a  certain  proportion  of  the  erosions 
are  due  to  mycotic  necrosis  of  the  gastric  mucosa. 

Bouveret  is  undoubtedly  right  when  he  says  that  round  gastric  ulcer 
proper  is  different  from  these  ecchymoses,  infarcts,  and  ulcerations  of 
the  gastric  mucosa  that  can  be  produced  by  experimental  infection. 
Bouveret  also  calls  attention  to  the  fact  that  it  has  never  been  clinically 
demonstrated  that  gastric  ulcers  frequently  follow  infectious  diseases. 

Talma  attributes  a  particularly  important  role  in  the  etiology  of 
ulcer  to  spasmodic  contractions  of  the  stomach.  He  applied  faradic 
electricity  to  the  left  pneumogastric  nerve  of  rabbits  for  prolonged 
periods  of  time  ;  at  the  same  time  he  allowed  solutions  of  hydrochloric 
acid  to  flow  into  the  stomach  so  that  a  secretion  of  gastric  juice  was 
induced.  In  all  these  experiments  ulcers  developed.  Talma  believes 
that  the  frequent  occurrence  of  ulcers  in  the  pyloric  portion  of  the 
stomach — that  is,  in  the  most  muscular  part  of  the  organ — supports 
his  theory. 

Schiff  and  Ebstein  caused  gastric  hemorrhage,  hemorrhagic  infiltra- 
tion, and  ulceration  of  the  gastric  mucosa  in  animals  by  inflicting  in- 
juries to  certain  portions  of  the  brain — as,  for  instance,  the  anterior 
corpora  quadrigemina,  by  incision  into  one  half  of  the  medulla  oblon- 
gata, and  by  injuries  inflicted  upon  certain  portions  of  the  spinal  cord. 
No  corresponding  observations  have  so  far  been  made  in  human  subjects. 
This  is  essentially  all  we  know  in  regard  to  the  factors  that  cause  gas- 
tric ulcer  and  predispose  to  it. 

I  will  now  proceed  to  the  discussion  of  its  pathogenesis.      The  facts 
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that  have  bceu  discovered  so  far  arc  not  at  all  satisfactory,  and  furnish 
only  an  incomplete  examination  of  the  pathogenesis  of  <rastric  ulcer. 

My  reason  for  entering  into  the  details  of  this  (question  is  that 
it  is  not  only  theoretically,  but  also  practically  and  therapeutically, 
interesting.  Only  when  we  know  wliat  conditions  lead  to  the  forma- 
tion of  an  ulcer,  what  factors  impede  its  cure,  and  what  elements  favor 
its  persistence,  may  we  expect  to  cure  this  lesion  by  rational  procedures. 

Pathogenesis. — The  fact  that  that  form  of  ulcer  that  we  call 
ulcus  vcnfriculi  rofundum  occurs  only  in  the  stomach,  and  its  immediate 
vicinity  has  given  rise  to  the  theory  that  it  is  primarily  due  to  a  cor- 
roding action  of  the  gastric  juice.  For  this  reason,  too,  it  has  been 
called  ulcus  pepticum.  The  logical  sequence  of  this  view  would  be 
to  inquire  why  the  gastric  mucosa  does  not  digest  itself  under  normal 
conditions.  Until  recently  the  view  was  held  almost  universally  that 
only  the  most  superficial  portion  of  the  gastric  mucosa  could  possibly 
be  digested  ;  for  it  was  found  that  those  portions  of  the  gastric  mucosa 
that  corresponded  to  the  fundus  of  the  gastric  tubules  were  alkaline  in 
reaction,  and  could  consequently  not  be  digested  by  gastric  juice.  Leube  ^ 
says  :  "In  order  that  destruction  of  the  deeper  layers  of  the  gastric 
mucosa  can  occur,  the  normal  alkaline  reaction  of  these  parts  must  first 
be  neutralized  by  the  gastric  juice.  This  can  occur  only  under  two 
conditions — namely,  either  when  the  gastric  juice  is  abnormally  acid  or 
when  the  alkalinity  of  the  walls  of  the  stomach  is  reduced." 

Under  normal  conditions  the  gastric  juice  does  not  destroy  the  mucosa 
of  the  stomach  during  life.  As  soon  as  death  occurs  and  the  circulation 
in  these  parts  stops,  the  digestion  of  the  gastric  mucosa  begins ;  here  the 
gastric  juice  digests  the  walls  of  the  stomach  as  it  would  any  other  dead 
tissue.  If  considerable  quantities  of  gastric  juice  are  present  in  the 
stomach  after  death,  it  digests  the  stomach  mucosa  just  as  it  does  the 
ingesta.  The  degree  of  this  cadaveric  softening  of  the  stomach  varies 
according  to  the  quantity  and  constitution  of  the  gastric  juice,  accord- 
ing to  the  temperature  of  the  body  and  the  state  of  the  mucosa  itself. 
Those  portions  of  the  stomach  in  which  the  gastric  contents  accumu- 
late are  particularly  predisposed  to  postmortem  softening.  If  the  body 
is  lying  on  the  back,  the  posterior  wall  of  the  stomach  will,  therefore,  be 
destroyed  first.  The  factors  we  have  enumerated  above  will  determine 
whether  we  see  so-called  broAvn  or  gelatinous  softening  ;  both  conditions, 
we  must  remember,  are  due  to  postmortem  changes. 

According  to  this  view,  the  reason  why  the  gastric  juice  does  not 
normally  digest  the  walls  of  the  stomach  during  life  is  that  these  walls 
are  continuously  flooded  with  alkaline  blood,  and  that,  consequently,  the 
gastric  juice  is  always  neutralized.  If  the  circulation  is  impeded  in  any 
one  circumscribed  portion  of  the  stomach-wall,  autodigestion  of  this  por- 
tion occurs,  because  no  more  alkaline  blood  can  flow  through  it.  In 
this  way  it  is  believed  an  ulcer  may  originate. 

This  view  is  very  seductive  on  first  sight,  and  was  generally  accepted, 
and  in  a  short   time   replaced   the   older  view  of  Hunter.     The  latter 

1  Ziemssen's  Handbuch  d.  spec.  Pathol,  u.  Therap..,  1878,  vol.  vii.,  pt.  ii.,  p.  93. 
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believed  that  a  certain  vital  principle  inherent  in  the  parts  protected  the 
walls  of  the  stomach  from  autodigestion.  Hunter  says  :  "  If  a  person 
would  put  his  living  hand  into  the  stomach  of  an  animal  while  diges- 
tion is  going  on,  the  hand  would  not  be  digested  ;  if,  however,  the 
hand  were  cut  off  and  placed  into  the  stomach,  it  would  be  digested."^ 
Hunter's  theory  was  robbed  of  its  main  support  when  Claude  Bernard 
showed  that  the  leg  of  a  living  frog  could  be  held  in  the  stomach  of  a 
dog,  and  was  in  part  digested  after  three-quarters  of  an  hour.  The 
same  investigator  injected  gastric  juice  underneath  healthy  skin  and 
caused  far-reaching  destruction  of  tissue.  Claude  Bernard  drew  the 
following  conclusions  from  these  experiments :  He  argued  that  life 
per  se  does  not  protect  the  stomach  from  autodigestion,  and  that,  as  a 
matter  of  fact,  parts  of  the  stomach  are  in  part  digested  during  life, 
chiefly,  of  course,  the  superficial  layers  of  the  epithelium  and  the  mucus 
that  is  excreted  there.  The  deeper  layers  of  the  stomach  are  protected 
from  the  dissolving  action  of  the  gastric  juice  by  the  rapid  gro^vth  of 
the  epithelial  cells,  which  proceeds  so  quickly  that  the  uppermost  layer 
is  replaced  as  soon  as  it  is  removed  by  digestion. 

Pavy  was  able  to  corroborate  Claude  Bernard's  results.  He  experi- 
mented with  the  tip  of  a  rabbit's  ear,  and  found  that  it,  too,  was  digested 
like  the  leg  of  a  living  frog  when  placed  into  gastric  juice.  He  did  not, 
however,  agree  with  Claude  Bernard  in  regard  to  the  protective  action 
of  the  superficial  epithelium  of  the  stomach,  for  he  removed  a  large 
portion  of  the  gastric  mucosa  and  found  that  the  portions  of  the  gastric 
wall  that  were  situated  immediately  beneath  the  denuded  area  remained 
undigested  as  long  as  the  circulation  of  the  parts  was  undisturbed.  If, 
however,  the  circulation  was  interrupted,  even  though  the  epithelium 
remained  intact,  autodigestion  of  the  stomach-wall  occurred.  He  also 
saw  autodigestion  in  cases  where  the  circulation  and  the  epithelium 
both  remained  intact,  but  in  which  an  excessive  quantity  of  acid  was 
introduced  into  the  stomach. 

From  these  observations  Pavy  drew  the  conclusion  that  the  regenera- 
tion of  epithelium  did  not  protect  the  stomach  from  autodigestion,  but 
that  the  continuous  circulation  of  alkaline  blood  through  the  mucosa 
neutralized  all  the  hydrochloric  acid  that  permeated  into  the  mucosa, 
and  in  this  way  prevented  destruction  of  the  deeper  layers  of  the 
stomach-wall.  Pavy  is  further  inclined  to  attribute  the  digestion  of  the 
leg  of  the  frog  and  the  tip  of  the  rabbit's  ear,  even  though  circulation 
was  maintained  in  these  parts,  to  the  small  amount  of  blood  that  circu- 
lates through  these  tissues. 

The  theory  was  prevalent  for  a  long  time  that  disturbances  of  circu- 
lation in  circumscribed  areas  of  the  stomach  might  lead  to  round  ulcer. 
As  early  as  1800  Morin,  in  his  dissertation  on  "Perforation  of  the 
Stomach,"  argued  that  stasis  in  the  blood-vessels  and  changes  in  the 
circulation  and  the  nutrition  of  the  stomach-wall  might  lead  to  chronic 
ulcer.  Virchow,  in  particular,  demonstrated  the  hemorrhagic-necrotic 
origin  of  ulcer  of  the  stomach  and  was  responsible  for  the  universal 
acceptance  of  this  view.     As  early  as  1855  Virchow  called  attention  to 
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the  im})ortauoe  of  circulatory  disturbances  in  the  etiology  of  ulcer.  Ac- 
cording to  this  investigator,  trophic  disturbances  of  the  vessel-walls, 
aneurysmatic  and  varicose  dilatations,  and,  in  particular,  thromboses 
and  emboli,  are  the  most  prolific  causes  of  ulcers.  Other  authors  (Key) 
attribute  the  origin  of  gastric  ulcer  to  impediments  in  the  venous  cir- 
culation caused  by  strong  contractions  of  the  gastric  musculature,  transi- 
tory venous  stasis,  and  resulting  hemorrhage.  Klebs  thinks  that  local 
ischemia  following  spastic  contractions  of  arteries  should  be  made 
responsible.  Openchowski  attributes  an  impoi'taut  role  to  hyaline  de- 
generation of  the  walls  of  the  smallest  blood-vessels  ;  still  other  authors 
are  inclined  to  attach  significance  to  hemorrhagic  erosions  of  the  stomach- 
wall,  and  to  consider  them  as  the  starting-point  of  gastric  ulceration. 
However  different,  therefore,  the  views  of  all  these  investigators  are  in 
regard  to  the  special  kind  of  circulatory  disturbance,  all  agree  on  this, 
that  interruptions  in  the  circulation  of  the  blood  in  circumscribed  dis- 
tricts of  the  wall  of  the  stomach  constitute  the  chief  cause  of  gastric 
ulcer.  They  all  believe  that,  as  a  result  of  these  circulatory  disturb- 
ances, an  insufficient  quantity  of  blood  flows  through  the  affected  area ; 
that,  consequently,  the  normal  alkalescence  of  the  stomach-wall  is 
reduced,  and  that  these  portions,  therefore,  are  subjected  to  autodigestion 
by  the  hydrochloric  acid  of  the  stomach. 

Another  theory  of  gastric  ulcer  was  promulgated  soon  afterward, 
namely,  that  an  abnormal  increase  in  the  acidity  of  the  gastric  juice 
could  cause  ulcer  of  the  stomach  even  though  the  alkalescence  of  the 
gastric  mucosa  remained  normal.  Claude  Bernard's  experiments  seemed 
to  harmonize  with  this  view.  Leube  ^  believed  that  an  abnormal  desfree 
of  acidity  of  the  gastric  juice  could  undoubtedly  cause  erosion  of  the 
whole  wall  of  the  stomach,  or  at  least  of  a  considerable  portion  of  the 
wall,  if  the  gastric  mucosa  remained  in  contact  with  the  acid  gastric 
content  for  a  prolonged  period  of  time,  and  that  this  could  occur  even 
though  the  surface  of  the  mucous  membrane  of  the  stomach  was  per- 
fectly normal.  He  thinks,  therefore,  that  those  who  are  inclined  to 
attribute  the  formation  of  gastric  ulcers  to  an  increased  acidity  of  the 
gastric  juice  must  also  concede  that  a  small  portion  of  the  stomach- wall 
may  at  times  be  exposed  to  an  abnormal  quantity  of  acid.  He  argues 
further  that  such  a  possibility  is  conceivable,  but  that  its  validity  has 
never  been  experimentally  demonstrated ;  that  if  the  gastric  juice  is 
abnormally  acid  and  comes  in  contact  with  some  portion  of  the  stomach- 
wall  that  has  been  injured  in  some  way,  the  exposed  ends  of  the  arteries 
are  irritated  and  contract,  so  that  anemia  of  the  injured  portion  de- 
velops. Leube,  therefore,  believes  in  the  coincidence  of  two  elements 
that  lead  to  erosion, — namely,  anemia  and  temporary  abnormal  acidity 
of  the  gastric  juice, — and  claims  that  both  these  factors  must  be  present 
in  order  that  chronic  ulcer  of  the  stomach  may  develop. 

This  point  of  view  was  maintained  until  quite  recently.  Even  to- 
day we  must  concede  that  the  above  theory  seems  to  be  correct,  for  we 
know  that  the  two  main  factors  that  lead  to  the  development  of  chronic 

'  Loc.  cit. 
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ulcer  of  the  stomach  are  interruption  of  the  circulation  in  a  circum- 
scribed portion  of  the  stomach-wall,  causing  local  anemia,  and  abnormal 
acidity  of  the  gastric  juice.  I  am  in  doubt  whether  the  other  view, — 
namely,  that  the  flooding  of  the  stomach-wall  with  alkaline  blood  and 
the  neutralization  of  the  hydrochloric  acid  of  the  stomach  protect  the 
organ  from  self-digestion, — is  universally  accepted  to-day. 

Both  anatomic  and  experimental  facts  demonstrate  that  circulatory 
disturbances  may  lead  to  ulcer.  Diseased  blood-vessels,  venous  thrombi, 
occluded  vessels,  etc.,  have  been  found  in  the  vicinity  of  gastric  ulcers ; 
ulcers  have  also  been  seen  to  develop  from  hemorrhagic  infiltrations  of 
the  mucosa.  Cohnheim  is  undoubtedly  right  when  he  says  that  disease 
of  blood-vessels,  thromboses,  emboli,  etc.,  can  hardly  be  considered  a 
cause  of  round  ulcer,  at  least  not  from  a  pathologic-anatomic  point  of 
view,  because  this  disease  is  chiefly  a  condition  found  in  the  early  years 
of  life — that  is,  at  a  time  when  a  pronounced  immunity  against  arterial 
disease  seemis  to  exist.  He  also  states  that  in  the  majority  of  cases  of 
ulcer  valvular  lesions  of  the  heart  are  absent.  This  is  all  true,  but  in 
ulcer  of  the  stomach  we  are  not  dealing  with  lesions  of  the  heart  nor 
with  arteriosclerosis,  but  with  a  variety  of  external  agencies  that  act, 
we  may  say,  by  chance,  and  lead  to  occlusion  of  blood-vessels,  to 
anemia,  or  to  circumscribed  hemorrhages. 

The  effect  of  circulatory  disturbances  on  the  development  of  ulcers 
of  the  stomach  has  also  been  studied  by  animal  experiments.  I  need 
but  recall  the  well-known  experiments  of  Panum,  who  succeeded  in 
causing  hemorrhagic  infarcts  and  ulcers  of  the  gastric  mucosa  by  inject- 
ing an  emulsion  of  wax  particles  into  the  central  portion  of  the  femoral 
artery  in  dogs.  L.  Mliller  produced  hemorrhagic  erosions  and  ulcers 
of  the  gastric  mucosa  in  rabbits  by  artificial  occlusion  of  the  portal  vein 
and  of  some  of  the  large  veins  of  the  stomach.  The  experiments  of 
Cohnheim  are  particularly  significant,  for  this  investigator  succeeded  in 
producing  ulcers  that  were  analogous  to  gastric  ulcers  seen  in  human 
subjects  by  injecting  a  suspension  of  chromate  of  lead  into  one  of  the 
splenic  or  gastric  arteries  of  dogs.  The  margin  of  these  experimental 
ulcers  was  sharply  defined ;  the  base  was  clear.  Some  of  the  animals 
that  he  experimented  on  remained  alive  for  several  weeks.  The  ulcer 
was  usually  completely  cured  by  the  end  of  the  third  week.  Korte 
produced  ulceration  of  the  stomach -wall  by  mflicting  difl'erent  injuries 
— by  eroding  the  stomach-wall,  by  burning  it,  by  crushing  it.  Talma 
caused  gastric  ulcer  by  increasing  the  tension  of  the  stomach-wall ;  he 
ligated  the  upper  and  lower  orifices  of  the  stomach  in  rabbits,  and  in 
this  way  produced  hemorrhages  into  the  mucosa  and  typical  ulcer  of  the 
stomach.  He  also  produced  ulcers  by  causing  arterial  anemia  by  faradic 
irritation.  We  see,  therefore,  that  postmortem  findings  and  experimental 
research  teach  us  that  interruption  of  the  circulation  in  any  circum- 
scribed area  of  the  gastric  wall  may  lead  to  the  formation  of  ulcers,  and 
that  regular  and  uninterrupted  circulation  of  the  blood  is  the  best  pro- 
tection against  autodigestion. 

At  the  same  time  these  facts  do  not  decide  the  question  whether  the 
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circulation  of  the  blood  and  the  normal  nutrition  of  the  gastric  wall  are 
the  chief  })rotecting  factors  against  self-digestion,  or  whether  it  is  the 
alkaline  reaction  of  the  blood  that  neutralizes  the  acid  of  the  gastric 
juice.  Until  quite  recently  it  was  believed  that  interruption  of  the 
blood-current  in  a  circumscribed  area  led  to  a  reduction  of  the  alkaline 
reaction  of  those  parts  or  a  complete  loss  of  alkaline  reaction.  Only 
under  these  conditions,  therefore,  it  was  argued,  could  acid  gastric  juice 
penetrate  the  deeper  layers  of  the  stomach-wall  and  lead  to  ulcerative 
destruction  of  tissue. 

Manv  years  ago  I  raised  my  voice  against  this  theory.  I  have  always 
maintained  that  the  reason  why  circumscribed  areas  of  the  stomach  are 
digested  and  an  ulcer  is  formed  as  soon  as  the  circulation  is  interrupted, 
is  not  that  the  reaction  of  the  tissues  becomes  acid  instead  of  neutral, 
but  that  trophic  changes  occur;  that  the  tissues  are  not  sufficiently 
nourished,  and  consequently  die.  Dead  tissue  is  naturally  digested  by 
the  gastric  juice.  We  know  that  gastric  juice  does  not  destroy  the 
delicate  layers  of  epithelium  dm-ing  life;  as  soon,  however,  as  life 
ceases,  the  gastric  juice  acts  on  J;he  dead  tissue  in  the  same  way  as  it 
acts  on  the  ingesta.  Autodigestion  of  the  stomach  during  life  is  im- 
possible. 

Even  though  alkaline  blood  circulates  through  the  tissues,  this  does 
not  demonstrate  by  any  means  that  the  cells  themselves  are  saturated 
^vith  the  alkaline  fluid.  Marchand  is  justified  in  asking  the  question, 
"  Why  does  the  secreting  cell  not  digest  itself?  It  must  certainly  be 
acid,  for  it  produces  an  acid  secretion."  The  main  reason  why  the 
stomach  does  not  digest  itself  is  unquestionably  the  vital  resisting  power 
of  the  tissues.  Living  tissue  reacts  differently  to  chemical  action  than 
dead  tissue ;  it  may  be  said  to  possess  definite  resisting  powers  against 
such  agencies. 

I  must  oppose  another  N-iew,  namely,  that  the  mucous  lining  of  the 
stomach  is  acid  only  in  its  most  superficial  portions,  where  it  is  in  con- 
tact with  the  acid  gastric  juice,  and  that  it  is  alkaline  in  all  the  other 
parts  that  are  bathed  in  alkaline  blood.  A  number  of  years  ago 
Edino;er  carried  on  some  investigations  in  mv  laboratorv  on  the  reaction 
of  the  living  p-astric  mucosa,  and  found  that  the  o;astric  mucosa  is  not 
only  acid  near  its  surface,  but  throughout  its  whole  extent.  If  this 
finding  can  be  corroborated,  the  dictum  that  it  is  the  alkaline  reaction 
of  the  gastric  mucosa  that  protects  it  from  autodigestion  must  collapse ; 
also  the  argument  that  circulatory  disturbances  in  the  stomach-waH 
lead  to  erosion  of  the  tissues  because  the  acid  of  the  gastric  juice  is  no 
longer  neutralized.  The  only  explanation  that  remains  is  that  an  inter- 
ruption of  the  circulation  of  blood  through  any  given  part  of  the  stomach 
interferes  with  the  nutrition  of  the  tissues,  and  in  this  way  destroys  the 
power  of  the  parts  to  resist  the  digestive  action  of  the  gastric  juice. 

Other  arguments  may  be  adduced  against  the  view  that  Pavy  origi- 
nally expressed,  and  that  is  almost  universally  accepted,  namely,  that  the 
alkalescence  of  the  blood  protects  the  stomach  from  the  action  of  the 
gastric  juice.     The  alkalescence  of  the  blood,  in  the  first  place,  is  so 
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small  that  it  can  hardly  be  considered  in  relation  to  the  acidity  of  the 
gastric  juice.  In  the  second  place,  we  frequently  see  typical  ulcers  in 
the  intestinal  wall  in  places  where  a  fluid  is  found  that  can  digest 
albumin  but  is  alkaline  in  reaction.  If  the  gastric  juice  is  really 
alkalinized  by  the  blood,  there  is  no  reason  why  the  secretion  of  the 
glands  that  is  poured  into  the  stomach  should  not  be  neutralized  in  the 
first  place.  If  we  accept  the  theory  that  the  acid  that  enters  the 
stomach-wall  from  the  surface  of  the  stomach — that  is,  that  invades 
the  tissues — is  neutralized,  there  is  no  reason  to  believe  that  the  gastric 
juice  that  passes  through  the  tissues  outward  should  not  also  be  neutral- 
ized in  transit. 

According  to  the  theory  of  neutralization,  the  gastric  mucosa  is 
simply  a  membrane  that  permits  the  diffusion  of  substances  in  solution. 
The  question  arises,  Does  an  equalization  between  gastric  juice  and 
blood  alkali  occur  in  the  living  stomach,  and  does  this  neutralization 
follow  the  laws  of  diffusion  ?  Sehnvald  has  performed  a  number  of 
experiments  that  seem  to  contradict  this  view  :  ''  Whatever  diffusion 
may  occur  during  life  is  too  slight  to  maintain  a  neutral  reaction  of  the 
gastric  mucosa,  and  in  this  way  to  protect  it  from  autodigestion.  Other 
factors  must  be  active  during  life,  and  these  are  undoubtedly  dependent 
on  the  life  of  the  cell,  for  they  are  no  longer  active  after  death  occurs." 
Sehrwald  argues  correctly  that  diffusion  of  alkali  and  acid  cannot  pos- 
sibly occur  during  life,  as  it  occurs  in  a  dead  membrane,  for  otherwise 
the  hydrochloric  acid  of  the  stomach  would  be  neutralized  and  peptic 
digestion  would  be  rendered  impossible.  If  diffusion  really  occurred  in 
the  same  way  as  in  any  other  membrane,  the  acidity  of  the  gastric  juice 
would  remain  so  low  that  the  time  of  digestion  would  be  immeasurably 
protracted  or  the  gastric  glands  would  have  to  work  very  much  harder, 
because  so  large  a  portion  of  their  labor  would  be  immediately  annulled. 
No  one  will  believe  that  a  portion  of  the  acid  of  the  gastric  juice  is  pro- 
duced only  that  it  may  at  once  be  neutralized  by  the  alkali  of  the  blood. 
This,  however,  is  what  the  adherents  of  the  diffusion  theory  seem  to 
believe.  The  protective  power  of  the  blood  is  not  inherent  in  the 
alkali  it  contains,  but  in  its  property  to  nourish  the  parts.  It  is  the 
power  of  the  blood  to  nourish  the  cell  that  protects  the  tissues  against 
the  action  of  the  gastric  juice,  or,  better,  of  the  hydrochloric  acid  con- 
tained in  the  gastric  juice,  and  not  its  alkaline  reaction. 

Claude  Bernard's  experiment  with  the  thigh  of  a  living  frog,  pre- 
viously described,  seems  to  contradict  this  view,  for  here  the  circulation 
is  carried  on  in  a  normal  manner,  but  the  thigh,  nevertheless,  dies  when 
introduced  into  the  stomach  of  a  dog.  It  might  appear  that  here  there 
is,  in  reality,  a  disproportion  between  the  acidity  of  the  stomach  and 
the  alkalinity  of  the  blood.  In  this  case,  however,  other  factors  un- 
doubtedly play  a  role.  We  know,  for  instance,  that  the  cells  of  cold- 
blooded animals  die  very  rapidly  when  they  are  forced  to  exist  at  the 
temperature  of  warm-blooded  animals,  and  as  soon  as  cells  die  they  are, 
naturally,  digested.  Pavy  also  has  called  attention  to  the  slight  vascu- 
larity of  the  frog's  thigh  and  the  rabbit's  ear. 
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All  the  clitibrent  observations  that  we  have  ehronieled  do  not  sup- 
port the  old  view  that  the  alkalinity  of  the  dee|)er  layers  of  the  mucosa 
prevents  autodigestion  of  those  parts  by  gastric  juice.  Sanielson  has 
performed  still  other  experiments  that  also  contradict  this  view.  He 
introduced  large  quantities  of  different  acids  into  the  stomach  of  animals, 
but  never  saw  autodigestion  as  long  as  the  blood  could  circulate  freely 
through  the  stomach-walls.  Even  when  he  injected  acids  into  the  blood 
the  stomach  remained  intact. 

In  support  of  the  view  that  the  alkalinity  of  the  blood  prevents  the 
autodigestion  of  the  stomach-walls  by  the  acid  of  the  gastric  juice,  the 
relative  frequency  with  which  ulcer  is  seen  in  chlorotic  and  anemic  sub- 
jects might  be  adduced.  As  a  matter  of  fact,  von  Jaksch  has  demon- 
strated that  the  alkalinity  of  the  blood  is  frequently  considerably 
reduced  in  chlorotic  subjects;  at  the  same  time  we  are  not  justified  in 
drawing  the  conclusion  from  this  that  diminished  alkalescence  of  the 
blood  is  responsible  for  the  frequent  occurrence  of  ulcer  in  chlorosis, 
for  we  should  have  to  assume  that  the  same  tendency  to  ulcer  formation 
existed  in  other  diseases  in  which  the  alkalescence  of  the  blood  is  con- 
siderably reduced.  This,  however,  is  not  the  case.  It  is  true  that 
anemic  conditions  render  healing  of  the  ulcer  more  difficult.  We 
need  only  recall  the  well-known  experiments  of  Quincke  and  Daett- 
wyler,  who  showed  that  the  withdrawal  of  large  quantities  of  blood 
rendered  the  healing  of  artificially  produced  gastric  ulcers  more  difficult 
in  dogs.  This,  of  course,  does  not  show  that  the  majority  of  gastric 
ulcers  are  due  to  alterations  of  the  blood.  Silbermann's  experiments 
show  that  artificial  gastric  ulcers  do  not  heal  so  readily  if  there  is 
anemia.  He  injected  hemoglobin  or  hemolytic  substances  into  animals, 
and  in  this  way  produced  hemoglobinuria  and  anemia ;  then  he  pro- 
duced artificial  gastric  ulcers,  and  demonstrated  that  these  lesions  did 
not  heal  so  rapidly  in  the  anemic  animals  as  in  the  normal  ones.  All 
this,  however,  fails  utterly  to  explain  the  primary  cause  of  ulcers.  We 
certainly  see  a  large  number  of  anemic  and  chlorotic  subjects  who  are 
not  afflicted  with  gastric  ulcer.  I  think  we  may  consider  it  established 
that  the  connection  between  chlorosis  and  ulcer  is  not  the  peculiar  con- 
dition of  the  blood-vessels  that  Virchow  has  described  in  chlorosis. 
Ziemssen,  it  is  true,  attributes  an  important  role  to  this  peculiarity,  and 
claims  that  ulcers  are  due  to  the  narro^vness  of  the  blood-vessels  and 
to  premature  fatty  degeneration  of  vessel-walls  in  chlorotic  girls.  He 
argues  that  this  condition  of  the  blood-vessels  leads  to  circumscribed 
hemorrhagic  infiltrations  and  similar  conditions  of  the  stomach- wall  as 
soon  as  any  injury,  however  slight,  is  inflicted  upon  the  parts.  One  con- 
dition that  is  frequently  seen  in  chlorosis  may  possibly  be  concerned  in 
this  matter,  namely,  hyperchlorhydria. 

From  all  these  facts  it  appears  to  me  we  must  conclude  that  the  fact 
that  the  stomach  does  not  dio^est  itself  normallv  is  not  due  to  the  neutral- 
ization  of  the  acid  of  the  gastric  juice  by  the  alkaline  blood ;  but  is 
due,  undoubtedly,  to  the  vital  resisting  power  of  the  tissues.  As  long  as 
the  stomach  is  normally  nourished,  and  as  long  as  a  sufficient  quantity 
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of  blood  circulates  through  its  walls,  it  will  not  be  digested.  An  increase 
in  hydrochloric  acid  alone  is  not,  moreover,  sufficient  to  cause  an  ulcer  ; 
this  we  learn  from  simple  clinical  observation.  If  the  alkalescence  of 
the  blood  protected  the  stomach  from  autodigestion  by  neutralizing  the 
acid,  a  great  decrease  in  the  alkalescence  of  the  blood  should  lead  to  an 
increase  in  the  acidity  of  the  gastric  juice  and  to  self-digestion  of  the 
stomach.  In  reality,  however,  we  frequently  find  that  subjects  who 
suffer  from  transitory  or  permanent  hyperaciditas  hydrochlorica  never 
develop  symptoms  of  ulcer.  We  see,  therefore,  that  no  change  in  the 
relation  between  the  acidity  of  the  stomach-contents  and  the  alkalinity 
of  the  blood  is  able  to  cause  ulcer. 

It  appears  to  me  that  many  of  the  authors  who  have  tried  to  explain 
the  origin  of  gastric  ulcer  have  not  adhered  strictly  to  the  facts  of  the 
case.  An  interruption  of  the  circulation  in  any  circumscribed  area 
certainly  leads  to  the  formation  of  an  ulcer,  whatever  the  cause  of  this 
circulatory  disturbance  may  be.  Whenever  an  insufficient  quantity  of 
blood  flows  through  a  certain  area  of  the  stomach-wall  this  area  must 
die,  just  as  a  toe,  for  instance,  dies  when  its  afferent  blood-vessels 
become  occluded. 

The  role  of  disturbances  of  circulation  in  the  causation  of  ulcer  has 
been  established  beyond  doubt  by  numerous  experiments  (Panum,  Cohn- 
heim,  Daettwyler,  Korte,  Talma,  and  others).  Circulatory  disturbances 
are  always  the  primary  factor  that  lead  to  the  death  of  a  portion  of  the 
stomach-wall ;  the  dead  piece  is,  of  course,  immediately  digested  by  the 
gastric  juice.  It  would  be  surprising  were  this  not  the  case — if  the 
stomach  did  not  digest  this  dead  tissue  as  it  digests  any  other  dead 
tissue.  It  is  a  peculiar  fact,  however,  that  the  round  ulcers  of  the 
stomach  that  are  found  in  human  subjects  persist  with  such  obstinacy 
and  do  not  have  a  tendency  to  heal.  Cohnheim  directs  attention  to  the 
fact  that  the  origin  of  ulcers  is  no  more  obscure  than  their  obstinate 
resistance  to  all  attempts  at  cure.  All  investigators  seem  to  agree  that 
injuries  to  the  gastric  mucosa  inflicted  artificially  in  animals — for  instance, 
artificial  erosions,  burns,  and  crushing  of  the  tissues — heal  rapidly.  Al- 
though Cohnheim,  in  his  experiments,  succeeded  in  producing  very  large 
and  very  deep  ulcers,  all  these  lesions  healed  spontaneously  within  three 
weeks.  The  same  observation  is  reported  by  all  other  investigators. 
In  man  we  see  similiar  conditions.  It  frequently  happens  that  pieces 
of  the  gastric  mucosa  are  torn  off  during  lavage ;  Leube,  Wiessner, 
Ziemssen,  Schliep,  and  others  have  chronicled  such  accidents.  I  have 
personally  frequently  seen  this  accident  when  others  were  performing 
lavage,  but  in  no  instance  have  symptoms  analogous  to  those  produced 
by  round  ulcer  been  observed.  This  seems  to  indicate  that  defects  of 
this  character  rapidly  heal  in  human  subjects  like  those  that  are  artifi- 
cially produced  in  animals,  and  that  no  reactive  symptoms  are  observed 
during  this  process  of  healing.  From  all  this  we  must  assume  that  in 
round  ulcer  of  the  stomach  certain  factors  obtain  that  render  a  cure  of 
this  lesion  difficult. 

Matthes  has  performed  a  number  of  experiments  that  throw  much 
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light  on  this  subject.  In  the  first  place,  this  author  pointed  out  that 
the  mucous  lining  of  the  stomach  covers  a  much  larger  surface  than  all 
the  other  hiyers  of  the  stomach-wall ;  this  is  indicated  by  tiic  tcntlency 
of  the  mucosa  to  form  folds.  If  a  piece  of  gastric  mucosa  is  removed 
in  an  animal,  the  mucous  lining  immediately  laps  over  into  the  defect, 
and  may  even  completely  cover  up  any  small  solutions  of  continuity 
or  may  reduce  the  size  of  larger  ones  to  a  considerable  extent.  But 
even  if  sufficiently  large  defects  are  created  artificially,  the  muscularis 
becomes  exposed,  comes  ui  contact  with  the  gastric  juice,  and  contracts 
very  energetically,  so  that  it  presses  the  margins  of  the  mucosa 
together.  The  edges  of  the  wound  are  frequently  so  closely  approxi- 
mated that  it  is  difficult  to  find  the  lesion.  In  order  to  prevent  this 
action  of  the  muscularis,  Matthes  placed  flat  rings  of  glass  on  the  serosa 
of  the  stomach  and  attached  them  to  the  organ  by  a  number  of  sutures 
that  passed  through  the  muscularis.  When  he  removed  a  piece  of  mu- 
cosa that  corresponded  to  the  lumen  of  a  ring,  he  succeeded  in  keep- 
ing the  wound  open ;  but  even  this  lesion  healed  within  a  short  time 
without  injury  to  the  muscularis.  When  Matthes,  however,  produced 
hyperacidity  or  hyperkriuia  in  dogs  in  which  he  had  performed  such  an 
operation,  healing  was  greatly  retarded.  In  one  of  the  dogs  that  Matthes 
operated  on  he  introduced  350  c.c.  of  0.5  per  cent,  solution  of  hydro- 
chloric acid  through  the  stomach-tube.  The  dog  was  killed  after  four 
weeks  and  an  open  ulcer  was  found.  According  to  Matthes,  the  acidity 
of  the  stomach-contents  is  the  only  important  pathologic  factor.  [Adolph 
Schmidt  ^  has  recently  called  attention  to  this  well-known  contraction  of 
the  stomach-walls  by  means  of  which  any  lesion  of  the  mucosa  is  cov- 
ered over  and  shut  oiF  from  the  cavity  of  the  stomach  by  the  overlapping 
of  the  mucosa.  He  believes  that  in  cases  of  trauma  in  which  the  injury 
is  not  covered  by  the  folding  mucosa  an  ulcer  is  likely  to  develop, 
provided  there  is  active  gastric  juice  present.  He  attributes  the  pre- 
dilection of  ventricular  ulcer  for  the  lesser  curvature  and  pyloric  region 
to  the  fact  that  the  folding  over  of  the  raucous  membrane,  and,  there- 
fore, the  protection  of  any  lesion,  is  less  perfect  at  this  point.  In 
other  words,  according  to  Schmidt,  a  cause  of  gastric  ulcer  is  to  be 
found  in  the  absence  of  the  natural  power  to  cover  traumatic  defects 
accidentally  present  in  the  mucous  membrane  of  the  stomach. — Ed.] 
These  experimental  observations  correspond  with  clinical  facts.  I  have 
already  stated  that  many  authors  attribute  gastric  ulcers  to  an  increased 
acidity  of  the  gastric  juice  as  frequently  as  other  authors  attribute  it 
to  a  decreased  alkalinity  of  the  blood ;  I  have  also  mentioned  that 
it  is  not  the  occurrence  of  the  ulcer  that  is  peculiar,  but  merely  its 
tenacity.  We  assumed  a  priori  that  the  cause  of  this  tenacity  is 
hyperacidity  of  the  stomach-contents,  but  were  unable  to  prove  this 
proposition.  Many  authors  believe  that  this  acid  dyspepsia  is  not  only 
characterized  by  an  increase  of  hydrochloric  acid,  but  also  by  an  increase 
in  abnormal  fermentation  products,  as  butyric  acid,  lactic  acid,  and 
acetic  acid.     Until   quite  recently  nothing  was  known  of  hyperchlor- 

'  Gerinan  Cong,  of  Internal  Med.,  1902. 
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hydria.  As  early  as  1885  I  examined  a  number  of  cases  of  gastric 
ulcer,  and  determined  the  amount  of  gastric  secretion ;  I  found  that  the 
gastric  juice  always  contained  excessive  hydrochloric  acid.  Soon  after- 
ward von  der  Velden  reported  3  cases  of  ulcer  in  which  he  also 
found  a  considerable  increase  in  the  hydrochloric  acid.  I  have  repeated 
my  analyses  of  stomach-contents  in  many  cases  of  ulcer,  and  have  suc- 
ceeded in  showing  high,  or  at  least  increased,  values  for  hydrocliloric 
-acid  in  nearly  all  cases,  I  will  refer  to  isolated  cases  in  which  the  op- 
posite result  was  obtained  in  another  place — namely,  in  the  section  on  the 
Symptomatology.  It  is  generally  recognized  nowadays  that  hyper- 
chlorhydria  is  present  in  the  great  majority  of  cases  of  ulcer.  The 
iibsence  of  this  condition  must  be  considered  the  exception  :  its  presence, 
the  rule.  We  must  assume,  therefore,  that  a  close  relationship  exists 
between  the  ulcerative  process  and  the  increased  production  of  hydro- 
■chloric  acid  dm'ing  the  act  of  digestion. 

AVe  might  imagine,  as  I  originally  proposed,  that  hyperchlorhydria 
is  the  primary  event  and  ulcer  the  secondary  one,  but  some  authors  have 
assumed  the  contrary.  Ewald,  for  instance,  considers  the  reverse  to  be 
just  as  probable.  He  argues  that  in  individuals  who  are  predisposed 
to  hyperirritability  of  the  secretory  nerves  of  the  stomach  any  injury 
of  the  mucosa  might  lead  to  hyperchlorhydria  and  later  to  typical  idcer. 
I  do  not  deny  the  possibility  of  such  an  origin  of  ulcer,  but  there  is 
one  objection  to  this  hypothesis — namely,  that  a  disposition  to  ab- 
normal irritability  of  the  nerves  of  secretion  must  be  assumed.  Why 
such  a  disposition  should  become  manifest  in  one  case  in  which  the 
gastric  mucosa  is  injured,  and  not  in  another,  is  altogether  unexplained. 
If  we  assume  that  the  injur}'  and  the  ulcer  are  one,  I  do  not  see  why  so 
many  cases  of  defects  of  the  mucous  membrane,  of  injuries,  of  hemor- 
ihagic  erosions,  of  circumscribed  hemorrhages  into  the  mucosa,  run 
their  course  without  producing  any  symptoms  in  particular,  and  with- 
out leading  to  ulcer,  whereas  in  other  cases  the  same  injurious  agencies 
lead  to  deep  ulcerations.  The  view  that  ulcer  leads  to  hyperchlor- 
hydria only  when  it  attains  a  certain  si^e,  that,  in  other  words,  hyper- 
chlorhydria is  an  irritative  symptom  dtie  to  ulcer,  is  contradicted  by 
animal  experiments. 

Cohnheim  and  Matthes  showed  that  very  large  and  deep  lesions 
with  much  loss  of  substance  healed  in  animals  within  a  very  short  time. 
Matthes  showed,  however,  that  this  restitution  to  normal  was  consider- 
ably retarded  if  hyperchlorhydria  was  produced  artificially.  The  fact 
that  these  artificial  wounds  healed  spontaneously  and  with  such  rapidity 
showed  that  hyperchlorhydria  never  occurred  spontaneously,  even  though 
the  defects  were  very  large.  In  the  majority  of  ulcer  cases  we  are 
probably  dealing  with  small  lesions  that  gradually  enlarge.  How  many 
times  have  "  artists "  performed  the  trick  of  swallowing  knives  and 
other  sharp  articles  without  producing  ulcer  of  the  stomach  !  "We  must 
assume  that  in  this  trick  injuries  of  the  gastric  mucosa  are  unavoidable. 
W"hy  shoidd  these  wounds  not  produce  hyperchlorhydria,  while  in  other 
cases  injuries  that  are  certainly  less  considerable  cause  the  development 
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of  ulcerations  with  hyperchlorhydria  ?  Dr.  Marcet '  reports  a  very 
interesting  case.  Ills  patient  was  a  sailor  who  frequently  performed 
the  trick  of  swallowino- knives  ;  on  postmortem  examination  some  tliirty 
knife-blades  were  found  in  his  stomach,  but  no  evidence  of  recent  or 
old  ulcers.  Frieker  -  has  quite  recently  reported  another  case  that  is 
still  more  striking ;  here  thirty-seven  foreign  bodies,  including  one  key, 
two  teaspoons,  one  fork,  wire  nails,  hair-pins,  sewing-needles,  pieces  of 
glass,  etc.,  were  found  in  the  stomach.  After  the  removal  of  all  these 
bodies  the  patient  rapidly  recovered.  Why  did  ulcer  not  develop  in 
this  case,  in  which  the  mucous  membrane  of  the  stomach  was  undoubt- 
edly injured? 

If  traumata  of  this  kind  are  unable  to  produce  round  ulcer  in  a 
healthy  stomach,  we  must  assume  that  some  particular  disposition  must 
exist  in  those  cases  in  which  ulcer  does  develop.  We  can  hardly  assume 
that  this  disposition  develops  at  the  moment  when  the  injury  is  inflicted, 
for  we  frequently  see  hyperchlorhydria  without  ulcer,  and  occasionally 
we  see  that  hyperchlorhydria  persists  or  returns  even  after  the  ulcer 
has  healed.  The  tendency  to  recurrence  which  we  so  frequently  see  in 
ulcer  cases  is  probably  due  to  the  persistence  of  this  hyperchlorhydria. 

I  am  of  the  opinion  that  the  relation  between  ulcer  and  hyperchlor- 
hydria is  such  that  hyperchlorhydria  is  the  primary  event.  This  condi- 
tion is  manifested  by  an  increased  production  of  hydrochloric  acid  as 
soon  as  normal  irritants,  like  food,  stimulate  the  gastric  mucosa.  If 
the  gastric  mucosa  is  injured  in  a  subject  whose  secretory  nerves  are 
abnormally  irritable,  whose  gastric  contents  are  always  hyperacid,  the 
erosion  or  injury  of  the  mucosa  does  not  heal  so  rapidly  as  in  a  healthy 
subject.  After  each  meal  the  hyperchlorhydria  returns ;  the  cure  of 
the  small  lesion  is,  therefore,  prevented  just  as  in  the  animal  experi- 
ments of  Matthes  that  we  have  described  above.  An  injury,  therefore, 
that  leads  to  hemorrhagic  erosion  or  to  loss  of  substance  may  heal 
rapidly  in  one  case  and  may  lead  to  an  ulcer  in  another.  D.  Gerhardt 
and  Nauwerck  have  recently  demonstrated  by  anatomic  examinations  , 
that  hemorrhagic  erosions  may  develop  into  corroding  ulcers. 

According  to  D.  Gerhardt,  small  ulcers  that  resemble  hemorrhagic  ero- 
sions may  be  caused  by  swelling  and  ruptures  of  follicles.  Different 
authors  do  not  agree  in  regard  to  the  frequency  with  Avhich  hemorrhagic 
erosions  lead  to  ulcer ;  some  clinicians  consider  this  to  be  a  frequent  occur- 
rence ;  others,  as  Langerhans,  consider  it  to  be  rare.  According  to  the 
latter  author,  erosions  and  round  ulcers  are  not  related  in  regard  to  their 
origin,  their  location,  or  their  form.  Langerhans,  therefore,  advises 
separating  the  two  conditions  more  strictly.  Other  authors,  again,  as 
Nauwerck,  argue  that  the  two  are  closely  related. 

From  a  clinical  point  of  view,  there  is  no  doubt  that  ordinarily  a 
hemorrhagic  infiltration  of  the  mucosa  is  the  primary  event,  and  that 
this  condition  secondarily  leads  to  necrosis.  This  infiltrated  necrotic 
iissue  then  undergoes  peptic  solution.     The  extent  of  the  hemorrhagic 

^  Med.-Chirurg.  Trnns.,  vol.  ii.,  p.  72. 
^  Dmtsch.  med.   Wochenschr.,  1897,  No.  4. 


568  BOUND    ULCER   OF  THE  STOMACH. 

infiltration,  the  condition  of  the  gastric  juice,  and  other  factors  will 
determine  whether  a  superficial  erosion  develops  that  heals  rapidly, 
or  whether  a  deep  ulceration  is  produced.  Nauwerck  has  recently 
demonstrated  in  a  number  of  cases  that  the  reverse  may  be  possible — 
namely,  that  there  may  be  hemorrhagic  erosions  in  which  the  extrava- 
sation of  blood  is  the  secondary  event,  and  in  which  the  erosion  itself 
is  due  to  a  mycotic  necrosis  of  the  gastric  mucosa. 

Hypersecretion  can,  of  course,  act  in  the  same  way  as  hyperchlor- 
hydria,  and  may  impede  the  healing  of  an  injury  to  the  gastric  mucosa 
and  favor  the  extension  of  an  ulcer.  Strictly  speaking,  an  ulcer  of  the 
stomach  is,  therefore,  not  an  ulcer  in  the  proper  sense  of  the  word, — 
that  is,  an  ulcerative  process  complicated  by  pus-formation, — ^but  merely 
a  defect  and  a  necrosis. 

In  conclusion  I  repeat  that  it  is  not  so  wonderful  that  ulcers  are 
formed  in  the  stomach,  as  that  round  ulcers  of  the  stomach  are  so  diffi- 
cult to  cure  Lu  healthy  persons  and  in  normal  animals,  whereas  ordinary 
injuries  of  the  gastric  mucosa  heal  with  such  rapidity.  The  reason  for 
this  is  nothing  more  than  abnormal  irritability  of  the  secretory  organs 
of  the  stomach  that  manifests  itself  iu  hyperchlorhydria.  That  this  is 
the  case,  has  been  fully  demonstrated  by  the  clinical  and  experimental 
results  we  have  described  above. 

The  experiments  of  Koch  and  Ewald  correspond  with  this  view. 
These  investigators  produced  gastric  hemorrhages  in  animals  according 
to  the  method  of  SchifFm — namely,  by  severing  the  spinal  column  ;  then 
they  introduced  a  comparatively  strong  hydrochloric  acid  solution  (5  pro 
mille)  into  the  stomach,  and  in  this  way  caused  the  development  of  deep 
ulcers.  Ebstein  has  performed  another  series  of  experiments  that  are 
exceedingly  interesting,  but  the  results  are  not  well  understood.  They 
were  as  follows  :  He  inflicted  some  injury  to  the  anterior  corpora  quad- 
rigemina,  and  in  this  way  brought  about  gastric  hemorrhages  with  cor- 
roding ulcers  and  even  perforation  of  the  stomach-wall. 

It  is  not  established  whether  or  not  this  operative  procedure  led  to  the 
overproduction  of  hydrochloric  acid,  although  many  authors  are  inclined 
to  this  belief.  At  all  events,  we  must  attribute  an  important  part  to 
hyperchlorhydria  both  in  the  production  of  ulceration  and  in  its  further 
development.  Hyperchlorhydria,  moreover,  in  the  light  of  our  present 
knowledge,  must  be  made  responsible  for  the  obstinate  character  of 
round  ulcer  of  the  stomach. 

In  order  to  do  justice  to  all  writers  on  this  subject,  I  must  mention 
briefly  the  theory  that  has  lately  been  promulgated  by  Stockton. 
Stockton  believes  that  in  addition  to  the  different  dyscrasias — tubercu- 
losis, syphilis,  pyemia,  and  scurvy— that  can  all  affect  the  gastric  mu- 
cosa, and  in  addition  to  the  decreased  alkalescence  of  the  blood  or 
hypersecretion,  certain  other  unknown  forces  must  act  on  the  stomach. 
This,  he  argues,  is  the  only  explanation  for  the  fact  that  gastric  ulcer  is 
seen  at  a  certain  age, — namely,  in  the  early  years  of  life, — and  that  it 
occurs  more  frequently  in  women  than  in  men.  Stockton  believes  that 
the  causes  for  this  peculiarity  are  certain  neuropathic  changes.     I  need 
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liarclly  mention  that  this  hypothesis,  of  course,  throws  no  light  on  the 
subject. 

[The  inference  is  drawn  from  this  hicid  and  comprehensive  review 
of  the  subject  of  the  etiology  of  gastric  ulcer  that  when,  from  any 
cause,  there  occurs  a  devitalization  of  a  portion  of  tissue  in  the  gastric 
mucosa,  the  gastric  secretions  will  digest  the  same,  thus  resulting  in 
typical  gtistric  ulcer.  What  it  is  that  leads  to  this  supposititious  tissue 
defect,  keeping  in  mind  the  relations  of  the  disease  as  to  the  situation 
of  the  ulcer,  the  age  and  sex  of  the  patient,  and  the  well-known 
resistance  to  recovery,  is  a  problem  which  continues  to  puzzle  clini- 
cians. 

In  regard  to  the  neurotrophic  theory  of  the  affection,  above  referred 
to,  the  exact  words  of  Stockton  ^  are  as  follows  :  "  Unquestionably,  the 
impoverished  condition  of  the  blood,  leiiding  to  lowered  resistance  of 
'  the  living  cells,'  and  the  persistent  presence  of  hyperchlorhydiia, 
must,  of  necessity,  put  the  tissues  to  severe  strain,  but  there  is  wanted 
yet  another  factor.  The  object  of  this  paper  is  to  suggest  that,  by  the 
influence  of  some  process  analogous  to  herpes,  or  to  idiopathic  hfematoma 
auris,  or  to  Raynaud's  disease,  or  to  herpetic  gangrene, — some  distinct 
and  persevering  nerve-perturbation, — we  may  best  explain  the  recog- 
nized and  unaccounted-for  feature  of  the  clinical  history  as  to  location, 
age,  and  sex";  and,  it  may  be  added,  resistance  to  healing. 

The  neurotrophic  theory  continues  to  excite  interest.  One  of  the 
last  contributions  is  from  R.  da  la  Vedora,^  in  which  he  records  the 
results  of  43  animal  experiments,  which  included  excision  of  the  vagus, 
injection  into  that  nerve  of  absolute  alcohol,  and  injection  of  absolute 
alcohol  into  the  celiac  plexus  and  into  the  splanchnic.  In  all  experi- 
ments on  the  vagus  the  results  were  negative,  while  following  experi- 
ments on  the  celiac  plexus  there  was  a  decided  change  in  the  structure 
of  the  gastric  mucosa,  at  the  usual  site  of  gastric  ulcer,  near  the  pylorus. 
These  changes  consisted  in  erosions  and  necrosis  in  5  out  of  12  cases, 
or  41  per  cent.  In  experiments  on  the  splanchnic  identical  changes 
resulted  in  9  out  of  15  experiments,  or  60  per  cent.  In  one  case  of 
resection  of  the  celiac  plexus  the  animal  died  of  hametemesis  eight  days 
after  operation.  It  is  also  significant  that  the  gastric  juice  was  much 
increased  in  acidity  ;  in  other  words,  there  was  an  accompanying  hyper- 
chlorhydria. 

Perhaps  da  la  Vedora's  failure  to  succeed  with  experiments  on  the 
vagus  was  the  result  of  his  technic.  Yzeran^  succeeded  quite  uni- 
formly in  producing  gastric  ulcers  in  rabbits  by  making  sections  in  the 
vagus  below  the  diaphragm.  The  lesions  were  generally  single,  oc- 
curred in  the  pyloric  region,  and  in  some  instances  continued  for  many 
months.  In  9  of  21  rabbits  that  were  allowed  to  live  for  more  than 
two  weeks  ulcers  were  demonstrated,  and  in  one  animal  the  ulcer  was 
found  over  nine  months  after  the  vagotomy.     Somewhat  similar  results 

1  Med.  News,  January  14,  1893. 

*  Boas'  Arch.  f.  Verdauungskrankh.,  vol.  viii.,  No.  3. 

3  Zeitschr.f.  klin.  Med.,  1901,  vol.  xliii.,  81. 
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were  obtained  by  Saitta.^  Experimental  researches  of  this  character 
must  be  looked  upon  as  inconclusive  so  far  as  they  explain  the  origin 
of  peptic  ulcer  in  man,  but  at  any  rate  they  show  that  the  nervous  sys- 
tem, under  certain  circumstances,  may  be  competent  to  excite  ulceration 
of  the  stomach.  There  is  need  of  study  as  to  the  effect  of  chlorosis 
and  other  affections  upon  nerve  structures  in  the  abdominal  cavity. 

Occasionally  perforative  ulcers  occur  synchronously  in  different 
regions  of  the  body.  For  instance,  Kavetsky  ^  describes  an  autopsy  in 
which,  besides  a  perforative  ulcer  of  the  bladder,  there  was  a  simple 
round  ulcer  in  the  lesser  curvature  of  the  stomach. 

In  view  of  the  above  and  many  other  facts  that  might  be  adduced,  it 
does  not  seem  proper  to  dismiss  a  hypothesis  which  appears  to  be  freer 
from  objections,  all  things  considered,  than  those  usually  marshalled  to 
explain  the  occurrence  of  this  mysterious  affection. — Ed.] 

In  conclusion,  I  must  say  a  few  words  in  regard  to  an  objection  that 
has  recently  been  formulated  against  the  significance  of  increased  hydro- 
chloric acid  secretion  in  the  etiology  of  ulcer.  I  do  this  chiefly  because 
I  fail  to  find  any  opposition  to  this  theory  in  the  different  literature 
references  that  I  have  read. 

Du  Mesnil  recently  reported  the  case  of  a  woman  of  thirty-eight 
years,  in  whom  a  large  ulcerated  and  perforating  carcinoma  and  a  small 
typical  funnel-shaped  ulcer  were  found  together  in  the  stomach.  Ac- 
cording to  postmortem  findings,  there  was  no  doubt  that  the  carcinoma 
was  the  older  lesion,  and  that  the  ulcer  originated  much  later.  Du 
Mesnil  argues  that  in  this  case  we  can  hardly  speak  of  a  typical  ulcer, 
for  the  digestive  powers  of  the  gastric  juice  must  have  been  reduced  for 
a  long  time  before  this  ulcer  developed.  From  this  he  concludes  that 
normal,  or  even  hypernormal,  acidity  of  the  gastric  juice  plays  no  role 
in  the  causation  of  gastric  ulcer.  He  goes  so  far  as  to  say  that  super- 
acidity  is  without  significance  in  the  formation  of  an  ulcer. 

No  one  will  deny  that  an  injury  to  the  gastric  mucosa  may  cause  an 
ulcer  in  a  healthy  subject.  We  need  not  be  surprised  occasionally  to 
find  a  defect  of  the  gastric  mucosa  in  addition  to  a  carcinoma.  The 
only  fact  that  is  really  surprising  is,  as  we  have  already  mentioned,  that 
typical  ulcer  of  the  stomach  heals  with  such  difficulty.  Hyperacidity 
need  not  exist  in  order  that  an  ulcer  be  formed,  but  it  must  be  present 
in  order  that  an  ulcer  become  chronic.  AVhether  or  not  the  ulcer  in 
this  case  would  have  become  chronic,  no  one  can  say ;  all  that  we  learn 
from  the  postmortem  findings  is  that  it  was  of  recent  date.  But  even 
if  it  had  persisted  for  a  long  time,  it  would  not  disprove  that  ulcers,  as  a 
rule,  are  accompanied  by  hyperacidity ;  nor  would  it  refute  the  hypoth- 
esis that,  in  the  majority  of  cases  of  ulcer,  hyperacidity  is  the  most 
important  factor  that  impedes  recovery.  [Hydrochloric  acid  may  some- 
times be  found  persistently  absent  in  otherwise  typical  cases  of  gastric 
ulcer,  instances  of  which  Ageron  has  recently  contributed  ^ — Ed.] 
There  are  undoubtedly  other  causes  that  render  it  difficult  for  the  stom- 

rGaz.  Degli  Ospedeli,  Milan,  1900,  vol.  xxi.,  599.         ^  Prag.  Vratch,  1902,  No.  24. 
*  Munch,  med.   Wochenschr.,  July  29,  1902. 
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acli  to  replace  a  loss  of  substimcc  ;  we  may  assume,  i'or  instance,  that  a 
large  ([uaiititv  of  laetie  acid  reiulers  healing-  of  an  ulcer  difficult.  If 
the  uk'cr  is  large  and  very  deep,  its  margins  can  no  longer  come  in  con- 
tact with  one  another,  so  that  the  only  way  in  which  an  ulcer  can 
finally  heal  is  by  the  formation  of  a  deep  cicatricial  defect. 

Pathologic  Anatomy. — Round  or  pej)tic  ulcer  is  found  only  in 
those  i)ortions  of  the  digestive  apparatus  that  are  exposed  to  the  action 
of  gastric  juice — namely,  the  stomach,  the  first  portions  of  the  duo- 
denum, and  the  lowest  portions  of  the  esophagus. 

The  most  frequent  seat  of  gastric  ulcer  is  the  posterior  surface  of 
the  storaach-wall ;  next  in  order  of  frequency  the  pyloric  portion  of  the 
stomach  and  the  lesser  curvature.  Only  20  per  cent,  of  the  ulcers  are 
found  on  the  anterior  wall  of  the  stomach.  According  to  Brinton,  who 
collected  220  cases,  the  distribution  of  the  lesion  in  different  localities 
of  the  stomach  is  as  follows  :  Posterior  wall  of  the  stomach,  42  per 
eent.  ;  lesser  curvature,  26  per  cent.  ;  pylorus,  15. G  per  cent.  ;  anterior 
wall,  4.9  per  cent. ;  greater  curvature,  2.4  per  cent.  ;  and  cardia,  2  per 
cent. 

The  ulcer,  therefore,  in  the  great  majority  of  cases  is  located  within 
a  relatively  circumscribed  area  of  the  stomach — that  is,  the  posterior 
surface,  the  lesser  curvature,  and  the  pyloric  portion.  The  greater  por- 
tion of  the  organ,  namely,  the  fundus,  the  anterior  surface,  the  greater 
eurvature,  and  the  cardia  are  in  toto  affected  in  only  one-fifth  of  the 
cases. 

Number. — As  a  rule,  only  one  ulcer  is  found  in  the  stomach  ;  less 
frequently  two  or  more.  One  or  several  cicatrices  of  old  ulcers  are 
quite  frequently  seen  together  with  more  recent  ulcers  that  have  not  yet 
healed  by  cicatrization.  Ewald  quotes  a  case  of  Lange  in  which  so 
many  ulcers  were  present  that  he  was  unable  to  count  them.  Brinton, 
in  a  total  number  of  463  cases,  found  57  cases  with  two  ulcers,  16  cases 
with  three,  3  cases  with  four,  2  cases  with  five,  and  4  cases  with  more 
than  five  ulcers. 

Form,  Appearance,  Extent. — Rokitansky  described  the  appearance 
of  gastric  ulcers  as  follows  :  They  look  as  if  they  were  stamped  out 
with  a  die ;  the  round,  sharp  outline  of  the  lesion  is  usually  considered 
characteristic  for  gastric  ulcer,  and  hence  the  common  name,  "round 
ulcer  of  the  stomach."  The  ulcers  are  occasionally  more  elongated  and 
oval  in  outline.  As  a  rule,  the  round  or  oval  outline  corresponds  to 
the  capillary  distribution  of  some  arterial  branch. 

The  size  of  the  ulcers  varies  greatly.  They  may  be  from  1  to  4  cm. 
in  diameter  or  much  larger.  Bouveret,  for  instance,  quotes  a  case  in 
which  the  ulcer  was  larger  than  half  an  adult  hand.  A  case  that 
Cruveilhier  reported  is  frequently  quoted ;  here  the  ulcer  was  8  cm. 
broad  and  16  cm.  long.  The  depth  of  the  ulcer  also  varies  :  it  may 
•extend  to  the  muscularis  or  even  to  the  serosa.  As  a  rule,  however, 
the  different  layers  of  the  stomach-wall  are  not  uniformly  eroded. 
This  is  explained  from  differences  in  the  distribution  of  the  capillary 
branches  of  the  artery  that  is  involved. 
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The  loss  of  substance  is  usually  greater  in  the  mucosa  than  in  the 
submucosa,  and  in  the  latter  still  greater  than  in  the  muscularis.  This 
gives  the  ulcer  a  flat,  funnel-shaped,  or  terraced  appearance.  Ulcers  are 
only  funnel-shaped,  however,  when  they  are  relatively  recent ;  if  they 
are  old  and  extend  over  large  areas,  they  do  not,  as  a  rule,  present  this 
appearance,  for  here  the  loss  of  substance  is  frequently  as  great  or  even 
greater  in  the  deeper  layers  of  the  stomach- wall  than  in  the  raucous 
lining.  In  very  large  old  ulcers  the  muscularis  is  frequently  pulled  up 
to  the  mucosa  and  rolled  inward  underneath  it ;  the  mucosa  itself  is  also 
rolled  inward  so  that  the  margins  of  the  ulcer  appear  like  bolsters. 
Occasionally  the  ulcer  extends  through  the  whole  wall  of  the  stomach 
and  leads  to  the  formation  of  adhesions  with  neighboring  organs — for 
instance,  with  the  pancreas  and  the  liver.  In  cases  of  this  kind  the  ulcer 
appears  as  a  deep  cavity  of  very  irregular  shape,  with  a  cicatricial  base. 
If  the  ulcers  are  very  recent, — so  recent  that  the  funnel  shape  is  still 
distinctly  visible, — the  axis  frequently  runs  diagonally,  and  follows  the 
direction  of  some  large  vessels  of  the  stomach-wall.  The  base  and  the 
margins  of  the  ulcer  are  usually  smooth,  rarely  ragged. 

Round  ulcer  of  the  stomach,  provided  it  is  recent  and  does  not 
extend  so  deep  down  into  the  stomach-walls  that  the  muscularis  is 
destroyed,  may  heal.  This  is  shown  from  the  frequent  appearance  of 
ulcer  scars  iij  the  stomach.  These  cicatrices  may  vary  greatly  in  size ; 
frequently  they  are  so  small  that  they  can  be  found  only  on  careful  in- 
spection ;  in  other  cases  they  are  very  large,  stellate  in  appearance,  and 
permeate  the  whole  stomach-wall.  They  may  be  so  large  that  they  lead 
to  a  contraction  of  large  portions  of  the  stomach-wall.  The  situation 
of  the  scar  will  often  determine  whether  the  stomach  assumes  an  hour- 
glass form  or  whether  stenosis  of  the  pylorus  or  the  cardia  develops. 

Hauser,  above  all,  has  contributed  a  great  deal  to  our  knowledge  of 
the  processes  of  healing  that  occur  in  ulcer  of  the  stomach.  According 
to  this  author,  healing  occurs  by  regenerative  proliferation  of  the  con- 
nective and  glandular  tissues  that  are  in  immediate  proximity  to  the 
defect.  The  cells  of  the  mucosa  near  the  margins  of  the  ulcer  chiefly 
undergo  proliferation.  Even  though  very  large  ulcers  do  not  heal 
altogether,  we  will  usually  find  proliferation  of  gland-cells  in  the  mucosa 
at  the  margins  of  the  lesion.  Hauser  frequently  found  a  large  number 
of  tubules  in  the  center  of  scars  that  were  the  result  of  healed  ulcers 
of  the  stomach.  These  tubules  were  placed  vertically  to  the  epithelial 
surface  of  the  stomach ;  some  of  them,  however,  ran  diagonally  and 
others  parallel  to  the  mucosa.  They  were  either  as  broad  as  ordinary 
gland-tubules  or  they  were  in  a  state  of  cystic  dilatation.  They  were 
not  lined  by  glandular  epithelium,  but  by  a  species  of  cylindric 
epithelium.  None  of  these  tubules  had  an  open  lumen.  Hauser  states 
that  these  peculiar  structures  no  longer  perform  a  secretory  function, 
but  are  merely  adenoid  neoplasms.  He  adduces  this  chiefly  from  the 
nature  of  the  cells  lining  the  tubules. 

As  the  scar  tissue  contracts,  the  proliferation  of  glands  is  stopped. 
If  the  whole  stomach-wall  is  perforated  by  the  ulcer,  the  connective 
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tissue  in  the  neighlwrhood  oi"  tlu>  stomach — for  instance,  the  raesen- 
terv — may  grow  into  tiie  hole  and  unite  witii  the  connective  tissue  that 
grows  out  of  the  muscularis  and  serosa  of  the  stomach.  In  this  way 
the  ulcer  is  frequently  healed. 

It  seems  that  tiie  muscle-fibers  do  not  regenerate.  Xear  the  ulcer 
the  muscle-fibers  are  separated  by  connective  tissue,  and  a  cicatrix  of 
this  kind  may  frequently  be  recognized  by  these  strands  of  c<jnnective 
tissue,  even  though  the  hole  is  completely  filled  out  and  all  irregulari- 
ties on  the  inner  surface  of  the  scar  have  disappeared,  owing  to  the 
regenerative  urowth  of  glandular  and  connective  tissue  and  the  contrac- 
tion  of  neighboring  |)ortions  of  the  mucosa  (Zieglerj. 

Hauser  stiites  tliat  very  large  and  deep  ulcers  that  penetrate  through 
the  muscularis  and  lead  to  a  rolling  inward  of  the  mucosa  and  the 
muscularis  and  to  adhesions  with  neighboring  organs  never  com- 
pletely heal — that  is,  the  loss  of  substance  is  never  replaced,  as  the 
scar  tissue  that  is  formed  at  the  base  of  the  ulcer  never  contracts  suffi- 
ciently to  cause  an  approximation  of  the  edges  of  the  ulcer.  In  cases 
of  this  kind  the  gastric  juice  frequently  irritates  the  tissues  to  such  an 
extent  that  a  chronic  inflammatory  proliferation  of  connective  tissue 
occurs,  which  may  extend  downward  to  the  neighboring  organs  that  are 
adherent  to  the  base  of  the  ulcer.  This  continuous  inflammatory  irri- 
tation of  the  ulcer  may  cause  erosion  of  large  or  small  blood-vessels 
and  thus  lead  to  fatal  hemorrhage.  At  autopsy  occluded  stumps  of 
blood-vessels,  and  even  open  blood-vessel  lumina  are  quite  frequently 
foimd  at  the  base  of  such  ulcers.  If  large  vessels,  like  the  coronary 
arteries  of  the  stomach,  or  the  pancreatic,  splenic,  gastro-epiploic,  or 
gastroduodenal  arteries,  are  eroded,  the  hemorrhage  is  usually  fatal  at 
once. 

If  the  ulcer  penetrates  to  the  serosa  before  solid  adhesions  are 
formed,  perforation  may  occur.  This  accident  happens  most  frequently 
when  the  ulcer  is  situated  in  the  anterior  wall  of  the  stomach,  for  the 
reason,  chiefly,  that  this  portion  of  the  organ  is  more  freely  movable 
than  others,  so  that  solid  adhesions  do  not  form  as  frequently  here  as 
in  other  locations. 

If  perforation  occurs  before  partial  adhesions  have  formed,  acute, 
general  peritonitis  that  is  usually  rapidly  fatal  naturally  develops.  As 
a  rule,  however,  death  occurs  so  soon  after  the  perforation  that  pro- 
nounced peritonitic  lesions  are  not  observed.  In  other  cases,  again, 
in  which  adhesions  with  neighboring  organs  are  first  formed,  partial 
peritonitis,  usually  purulent  in  character,  develops.  Sacculated  pus 
foci  are  formed  that  are  usually  situated  in  the  epigastrium  or  the  left 
hypochondriac  region.  If  perforation  occurs  in  the  pyloric  region  of 
the  stomach,  pus  may  accumulate  in  the  right  hypochondriac  region. 
Occasionally  pus  gathers  between  the  liver  and  the  diaphragm,  or,  if 
the  perforation  occurs  on  the  left  side,  underneath  the  left  half  of  the 
diaphragm.  If  this  happens,  the  diaphragm  is  forced  upward  in  this 
place  and  may  reach  even  to  the  fourth  or  the  third  rib.  The  upper 
wall  of  such  a  cavitv,  which  may  be  filled  with  pus  alone  or  with  pus 
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and  gas,  is  formed  by  the  diaphragm  ;  the  lower  wall  is  formed  by  the 
stomach  and  the  liver  or  other  organs,  depending  on  the  extent  and  the 
localization  of  the  pus  focus.  We  distinguish  between  pyothorax  sub- 
phrenicus  and  pyopneumothorax  subphrenicus  (Leyden),  and  speak  of 
the  former  condition  if  the  pus-sac  contains  only  pus,  of  the  latter  if 
it  contains  pus  and  gas.  Occasionally  particles  of  food  are  found  in 
these  pus  foci ;  the  pus  contained  in  these  sacs  is  also  occasionally  fetid. 
Sometimes  subphrenic  abscesses  of  this  kind  heal  spontaneously  ;  this 
occurs  if  the  pus  perforates  the  abdominal  wall ;  it  may,  however,  per- 
forate secondarily  into  the  peritoneal  cavity,  and  in  this  way  lead  to 
fatal  purulent  peritonitis. 

Finally,  it  may  happen  that  the  ulcer  perforates  into  neighboring 
organs  ^vith  which  partial  adhesions  had  been  previously  formed.  The 
ulcer,  for  instance,  may  perforate  into  the  pancreas.  Rokitansky  has 
reported  a  case  in  which  the  posterior  wall  of  the  ulcer  was  formed  by 
the  exposed  pancreas  ;  here  a  voluminous  piece  of  pancreas  had  become 
separated  at  the  base  of  the  ulcer  and  had  dropped  into  the  stomach. 
Cases  have  also  been  observed  in  which  the  ulcer  perforated  into  the 
liver  or  the  gall-bladder.  Splenic  tissue  rarely  forms  the  basis  of  an 
ulcer  ;  this  is  due  to  the  fact  that  that  portion  of  the  stomach  that  is  in 
close  proximity  to  the  spleen  is  rarely  affected  by  ulcerative  processes. 
A  few  cases  have  been  reported  in  which  adhesions  formed  with  loops  of 
intestine,  and  in  which,  subsequently,  perforation  of  the  ulcer  into  the 
intestine  occurred.  Perforations  into  the  pleural  cavity,  into  the  peri- 
cardium, and  even  into  the  heart,  have  been  noted.  Guttmann,  Mat- 
thieu,  and  Moizard  have  reported  cases  of  pneumopericardium  as  the 
result  of  perforating  ulcer  of  the  stomach. 

Chronic  inflammatory  processes  in  the  neighborhood  of  the  ulcer 
are  very  frequently  found  on  postmortem  examinations ;  for  instance, 
perigastritis,  partial  peritonitis,  adhesions  with  loops  of  intestine,  with 
the  pancreas,  the  liver,  the  spleen,  and  the  transverse  colon.  The  case 
reported  by  Korach  is  isolated.  This  author  saw  general  emphysema 
develop  after  perforation  of  an  ulcer.  The  case  of  Jiirgensen  is  still 
more  peculiar,  for  he  found  air  in  the  blood  after  perforation  of  an 
ulcer.  A  case  reported  by  Kolaczek  is  a  voxity ;  he  reported  a  diver- 
ticulum of  the  stomach  that  had  developed  from  a  gastric  ulcer. 

The  macroscopic  appearance  of  round  ulcer  is,  as  a  rule,  so  charac- 
teristic that  it  can  hardly  be  confounded  with  any  other  form  of  ulcer, 
particularly  the  infrequent  forms  of  tuberculous  or  syphilitic  ulcer  of  the 
stomach.  The  former  are  found  only  if  there  is  tuberculosis  of  other 
organs,  are  irregular  in  appearance  and  more  irregular  in  outline,  and 
frequently  have  a  cheesy  base,  covered  with  tuberculous  nodules.  The 
serosa  of  the  stomach  also  is  covered  occasionally  by  miliary  nodules. 
Tuberculous  ulcers  in  the  majority  of  cases  are  multiple. 

It  is  very  doubtful  whether  syphilitic  ulcers  ever  occur  in  the 
stomach. 

[As  to  the  possibility  of  the  occurrence  of  syphilitic  idcer  of  the  stom- 
ach :  this,  although  rare,  is  believed  by  most  observers  to  be  an  actual 
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occurrence ;  for  instance,  Schreib  '  describes  the  case  of  a  man  who, 
after  several  weeks'  illness,  died  suddenly  of  hematemesis.  At  autopsy 
perforation  of  the  stomach  was  found  at  the  base  of  a  funnel-shaj)ed 
ulcer;  the  surrounding  tissues  showed  this  to  be  the  center  of  a  gumma. 
There  were  similar  areas  found  in  the  lung  and  several  parts  of  the  in- 
testine. A  similar  cjise  was  reported  by  E.  Fraenkel,  and  Dieulafoy  ' 
states  that  various  forms  of  syphilitic  lesions  of  the  stomach,  often 
leading  to  ulceration,  are  not  at  all  infrequent. — Ed.] 

Simple  follicular  ulcers  are  interesting  only  from  an  anatomic  point 
of  view ;  their  only  clinical  significance  is  that  they  may  occasionally 
lead  to  the  formation  of  genuine  ulcers. 

[A  case  of  gastric  ulcer  occasioned  by  the  diphtheria  bacillus,  with 
autopsv,  is  reported  by  Stokes  in  the  Johns  Hopkins  Bulletin  for  Julv, 
1901.— Ed.] 

Symptoms. — Ulcer  of  the  stomach  is  a  disease  that  can  frequently 
be  diagnosed  with  great  certainty  from  the  history  of  the  case.  In 
many  instances,  however,  prolonged  observation  alone  can  lead  to  a 
correct  diagnosis,  and  in  still  other  cases  the  disease  may  run  an  alto- 
gether latent  course.  Cicatrices  of  round  gastric  ulcers  are  so  fre- 
quently found  postmortem  that  we  must  conclude  that  ulcers  frequently 
remain  clinically  unrecognized,  as  in  many  of  these  cases  no  symptoms 
of  stomach  trouble  developed  during  life.  In  other  cases,  again,  the 
patients  may  be  perfectly  well  and  show  no  symptoms  whatever  of 
ulcer,  then  suddenly  develop  hematemesis  or  symptoms  of  perfora- 
tion.    I  quote  cases  of  this  kind  from  my  practice  : 

Two  years  ago  a  gentleman  of  forty-five  years,  who  resided  out  of  town,  came 
to  consult  me.  I  had  treated  this  patient  a  year  before  for  stomach  trouble,  his 
only  symptoms  at  that  time  being  a  feeling  of  slight  pressure  after  eating,  and 
belching.  Objectively,  neither  pain  on  pressure  nor  a  tumor,  nor  ectasy,  nor  any 
other  anomaly  could  be  discovered.  Diagnostic  analysis  of  the  stomach-contents 
revealed  hyperaciditas  hydrochlorica.  The  patient  was  placed  on  a  course  of 
Carlsbad  waters  and  his  diet  regulated.  He  returned  to  me  afterward  because 
some  of  the  old  symptoms  had  reappeared,  though  only  to  a  slight  degree.  The 
appetite  was  excellent,  the  general  nutrition  very  good.  As  the  patient  wa.s  com- 
ing to  the  clinic  the  second  time  and  was  just  entering  the  door  he  suddenly  felt 
dizzy  ;  he  dragged  himself  to  the  anteroom  and  fell  down  in  a  faint.  As  I  hap- 
pened to  be  present  I  could  observe  everything  that  occurred  myself.  He  turned 
very  pale,  the  pulse  was  small  and  accelerated.  He  soon  recovered  and  com- 
plained of  nothing  but  a  feeling  of  faintness  and  weakness.  I  assumed  at  that 
time  that  a  hemorrhage  had  occurred,  probably  from  a  gastric  ulcer.  As  a  matter 
of  fact,  the  stools  that  were  evacuated  showed  an  abundant  admixture  of  blood. 
The  subsequent  course  of  the  disease,  which  I  will  not  describe  in  this  place, 
corroborated  our  suspicion  of  the  existence  of  a  gastric  ulcer. 

Another  example  may  be  quoted.  The  patient  in  this  instance  was  an  architect, 
a  very  robust  and  healthy-looking  man.  One  day,  as  he  was  leaving  his  house 
right  after  dinner,  he  suddenly  collapsed  on  the  street  in  front  of  his  house. 
Before  he  fainted  he  uttered  a  loud  cry.  As  I  lived  in  the  neighborhood  I  was 
sent  for.  On  examination  I  found  the  abdomen  very  much  distended,  under  high 
tension,  and  painful.  The  liver  dulness  had  disappeared,  and  there  was  a  uniform 
tympanitic  sound  all  over  the  abdomen ;  in  short,  there  were  all  the  symptoms  of 
a  free  perforation  into  the  abdominal  cavity.  Peritonitis  developed  rapidly  and 
the  patient  died  within  thirty -six  hours.     The  autopsy  revealed  the  presence  of  a 

1  Prager  med.   Wochenschr.,  iNos.  45,  46.  ^  Bulletin  medical,  1898,  Xo.  40. 
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perforated  gastric  ulcer  with  escape  of  gas  and  stomach-contents  into  the  abdom- 
inal cavity.  It  was  established  in  this  case  that  the  patient  had  never  been  in 
the  care  of  a  physician  and  had  never  complained  of  any  stomach  symptoms. 

Such  latent  forms  are  undoubtedly  rare ;  as  a  rule,  a  careful  history 
of  the  case  will  reveal  that  mild  dyspeptic  symptoms  were  complained 
of  some  time  before  the  hemorrhage  or  the  perforation  occurred.  Fre- 
quently these  preliminary  symptoms  are  so  insignificant  that  they  do 
not  lead  us  to  suspect  the  existence  of  an  ulcer ;  we  should  certainly 
err,  however,  in  excluding  the  possibility  of  ulcer  in  all  cases  where 
pronounced  symptoms  of  this  condition  are  absent.  In  many  cases  we 
shall,  at  least,  be  able  to  suspect  ulcer  or  to  make  a  probable  diagnosis, 
and  shall  have  to  make  our  final  decision  dependent  on  the  course  of  the 
disease  and  the  result  of  the  treatment  instituted. 

General  Picture. — We  will  first  discuss  the  general  picture  that  is 
seen  in  the  majority  of  cases  of  ulcer.  As  a  rule,  the  symptoms  develop 
slowly,  not  suddenly.  In  the  beginning  there  will  merely  be  a  feeling 
of  pressure  after  eating,  particularly  after  eating  indigestible  food ;  this 
distress  gradually  increases,  and  finally  develops  into  violent  attacks  of 
pain,  vomiting,  and  similar  symptoms.  The  patients,  above  all,  seem 
to  complain  of  periodically  recurring  attacks  of  pain  immediately  after 
eating ;  usually  these  attacks  occur  relatively  soon  after  eating — that  is, 
from  one-half  to  one  or  two  hours  afterward.  In  rare  instances  they 
appear  while  the  patients  are  eating  or  immediately  afterward.  The 
duration  of  these  attacks  varies,  but  they  usually  persist  throughout  the 
whole  time  of  digestion,  and  usually  stop  as  soon  as  the  ingesta  are 
propelled  from  the  stomach  into  the  intestine.  In  other  cases  vomiting 
occurs.  The  vomit  tastes  very  acid  and  consists  of  a  more  or  less 
abundant  quantity  of  acid  food.  In  rare  instances  patients  vomit  dur- 
ing the  night  or  early  in  the  morning.  Occasionally  no  food  is  raised 
when  the  patients  vomit  in  the  morning,  but  only  a  cloudy,  very  acid 
fluid  that  contains  a  few  flakes  of  solid  material.  This  is  seen  particu- 
larly in  some  cases  of  continuous  secretion  of  gastric  juice,  a  disease 
that,  as  we  have  already  seen,  is  quite  frequently  associated  with  ulcer. 
Sometimes  this  late  vomiting  is  due  to  the  coexistence  of  ectasy  of  the 
stomach.  In  pure,  uncomplicated  ulcer,  however,  vomiting  usually 
occurs  very  soon  after  eating — that  is,  within  one  to  three  hours  after- 
ward, rarely  later.  As  soon  as  vomiting  occurs  the  pain  usually  stops, 
or  it  may  persist  for  a  little  while  longer ;  in  the  latter  case  the  pain  is 
not  so  severe.  The  pain  is  usually  limited  to  the  gastric  region,  but 
may  also  radiate  to  the  back  or  still  further.  Objective  examination, 
as  a  rule,  reveals  a  painful  pressure-point  in  a  small  circumscribed  area 
of  the  epigastric  region.  The  appetite  varies ;  in  some  cases  it  is 
slight ;  in  others  the  patients  have  a  desire  for  food,  but  do  not  dare  to 
eat  solid  food  or  large  quantities  of  food  because  they  fear  the  attacks  of 
pain  that  they  know  will  folloM\  This  symptom-complex  may  remain 
unchanged  for  some  time.  Suddenly  a  violent  gastric  hemorrhage  may 
occur  that  may  be  repeated  several  times  and  that  always  exhausts  the 
patient.      In  other  cases  vomiting  of  blood  does  not   occur,  but  the 
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patients  notice  that,  instead  of  looking  as  well  as  they  had,  they  seem 
to  be  growing  paler,  to  feel  wciik  and  relaxed,  and  that  the  pulse  grows 
very  small  and  accelerated.  An  experienced  practitioner,  who  should 
consider  the  diagnosis  of  ulcer  from  the  symptoms  that  we  have 
described,  will  always  think  of  hemorrhage  as  soon  as  anemic  symptoms 
of  this  kind  suddenly  appear,  and  will  instruct  the  patients  to  save  their 
stools.  Even  though  no  vomiting  of  blood  occurs,  there  may  have  been 
a  gastric  hemorrhage,  and  the  stools  of  these  cases  will  be  very  black 
and  contain  blood.  As  soon  as  this  occurs,  the  disease  ceases  to  be  a 
mild  affection  ;  and  as  soon  as  hemorrhage  occurs,  the  symptoms  usually 
become  more  severe. 

Whereas  the  daily  occurrence  of  attacks  of  pain,  frequent  vomitmg, 
and  deficient  nourishment  weaken  the  patient  only  to  a  slight  degree, 
an  abundant  hemorrhage  leads  to  very  great  exhaustion.  However 
severe  the  anemia  may  be,  the  patient,  as  a  rule,  does  not  present  a 
cachectic  appearance  until  further  complications  occur. 

Another  important  symptom  of  this  condition  is  the  follomng  :  If 
the  stomach-contents  is  analyzed  after  a  test-breakfast  or  a  test-meal, 
or  if  the  vomit  is  examined,  hyperaciditas  hydrochlorica  may  be  found. 
I  need  hardly  mention  that  aspiration  of  stomach-contents  for  diagnostic 
purposes  should  not  be  performed  immediately  after  a  gastric  hemor- 
rhage. 

Another  feature  that  may  be  briefly  mentioned,  and  that  is  occasion- 
ally seen  together  with  the  other  symptoms,  is  more  or  less  obstinate 
constipation. 

If  all  these  symptoms  are  present,  the  diagnosis  of  ulcer  is,  of 
course,  not  difficult.  Xo  single  symptom  can  be  regarded  as  characteris- 
tic, but  the  whole  symptom-complex,  particularly  if  it  occurs  in  youthful 
patients,  hardly  allows  us  to  diagnose  anything  else  than  ulcer.  This 
whole  symptom-complex,  however,  is  by  no  means  present  in  all  cases  : 
this,  that,  or  the  other  symptom  may  be  absent ;  there  may  be  only 
mild  dyspeptic  disturbances,  similar  to  those  we  see  in  many  other  con- 
ditions. Variations  in  the  syndrome  may  even  be  seen  in  the  same 
case  during  the  course  of  the  disease  ;  temporary  remissions  and  exacer- 
bations may  occur,  or  the  case  may  be  protracted  for  months  or  a  year, 
or  even  longer.  In  other  cases,  again,  all  the  symptoms  enumerated 
above  may  persist  for  a  long  time  and  then  gradually  decrease  in 
severity ;  vomiting  and  the  attacks  of  pain  may  stop,  and  the  general 
strength  and  the  appearance  of  the  patient  may  improve ;  suddenly, 
however,  even  though  no  particular  indiscretion  in  diet,  etc.,  has  been 
committed,  the  symptoms  exacerbate,  hematemesis  occurs,  and  this  at  a 
time  when  ever\^  one  believed  that  the  ulcer  was  partially  or  altogether 
healed.  In  this  way  the  course  of  the  disease  may  be  protracted  for  a 
long  time.  As  long  as  the  idcer  is  not  completely  healed  it  must  be 
remembered  that  there  is  always  danger  of  perforation.  In  some 
instances  we  may  see  a  gradual  disappearance  of  the  ulcer  symptoms 
proper,  but  at  the  same  time  the  stomach  will  be  more  or  less  dilated, 
there  may  be  adhesions  of  neighboring  organs,  or  other  sequelge. 

37 
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Round  ulcer  of  the  stomach  may  heal  completely  without  leaving 
any  sequelae.  This  occurs  quite  frequently  if  relatively  recent  forms  of 
ulcers  are  correctly  treated  ;  ulcers  of  this  kind  frequently  heal  in  a 
short  time.  If  the  ulcer  covers  a  large  area  and  is  very  deep,  or  if  it 
persists  for  a  long  time  or  is  complicated  with  hypersecretion,  the 
chances  of  recovery  are  less  favorable. 

This  may  represent  a  brief  description  of  the  symptom-complex  of 
ulcer  that  is  seen  in  many  cases.  We  have  already  called  attention  to 
the  fact  that  deviations  from  this  syndrome  are  frequently  seen.  Fol- 
lowing this  short  description  of  the  general  picture  we  will  proceed  to 
analyze  single  symptoms. 

The  Pain.^The  most  prominent  symptom  of  ulcer  is  pain.  The 
pain  of  ulcer  has  several  important  characteristics  :  it  appears  in  par- 
oxysms, it  is  strictly  localized,  it  occurs  at  the  time  of  digestion,  and  is 
influenced  by  the  character  of  the  food.  The  location  of  the  parox- 
ysmal pain  usually  corresponds  to  the  place  that  is  most  sensitive  to 
pressure.  The  pain  from  ulcer  usually  possesses  all  these  peculiarities  ; 
there  are,  however,  a  number  of  exceptions,  all  of  Avhich  are  due  to 
some  particular  cause.  Occasionally  the  pain  is  continuous  and  does 
not  occur  in  paroxysms  only  at  the  time  of  digestion ;  if  the  pain  is 
continuous,  this  indicates  some  complication  and  does  not  speak  for 
simple  ulcer.  Simple  ulcer  of  the  stomach  produces  pain  only  when 
the  organ  is  irritated,  and  the  most  common  irritant  is  the  food.  When 
the  stomach  is  empty  and  is  not  irritated  in  any  way,  the  ulcer  is  rarely 
painful ;  occasionally  the  patients  complain  of  a  dull,  disagreeable  feel- 
ing in  the  gastric  region ;  as  soon,  therefore,  as  continuous  pain  of  some 
severity  appears,  we  must  think  of  some  complication.  If  such  con- 
tinuous attacks  of  pain  appear  acutely  in  the  course  of  an  ulcer  of  the 
stomach,  we  must  always  think  of  circumscribed  peritonitic  inflam- 
mation. Sometimes  peritonitic  adhesions  cause  continuous  pain,  or  it 
may  be  caused  by  old  ulcers  that  penetrate  through  the  wall  of  the 
stomach  and  extend  to  some  neighboring  organ.  More  frequently  the 
pain  that  is  caused  by  adhesions  is  experienced  only  when  the  patient 
occupies  certain  positions  or  if  the  stomach  is  more  distended  than  usual. 
In  many  cases,  after  the  symptoms  of  ulcer  itself  have  disappeared, 
pain  is  felt  in  certain  portions  of  the  abdomen  only  when  the  stomach 
is  filled  and  not  in  the  interval.  I  remember,  for  instance,  the  case  of 
a  student  who  was  at  one  time  afflicted  with  ulcer,  and  in  whom  these 
peculiar  symptoms  developed  after  the  symptoms  of  ulcer  proper  had 
disappeared ;  as  soon  as  he  ate  a  large  quantity  of  food  while  he  was 
sitting  up  violent  drawing  pains  were  felt  in  a  circumscribed  area,  but 
this  pain  stopped  at  once  as  soon  as  he  occupied  a  semirecumbent  posi- 
tion.    At  all  other  times  the  patient  was  free  from  pain. 

But  even  if  no  further  complications  are  present,  the  pain  following 
the  ingestion  of  food  may  vary  in  intensity  according  to  the  position 
that  the  patient  occupies.  Many  cases  of  ulcer  are  greatly  relieved  if 
they  lie  horizontally  in  bed — even  those  cases  that  suffer  from  very 
violent  ulcer  pain.     Some  patients  suffer  less  when  they  are  sitting  up ; 
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others  when  they  are  lying  on  tlieir  hack  or  on  their  side.  Some  inves- 
tigators are  inclined  to  explain  this  from  the  position  of  the  ulcer ;  they 
argue  that  the  ingesta  come  in  contact  with  the  ulcer  and  irritate  it, 
etc.,  more  in  one  position  than  in  another,  antl  that  the  position  in 
which  the  patient  is  most  comfortable  will  depend  altogether  on  the  seat 
of  the  ulcer.  We  have  already  stated,  however,  that,  as  a  rule,  the 
attacks  of  pain  coincide  with  the  ingestion  of  food ;  as  soon  as  food 
enters  the  stomach  the  secretion  of  gastric  juice  is  stimulated  and,  since  in 
ulcer  an  abnormally  large  secretion  of  hydrochloric  acid  usually  occurs, 
the  ulcer  and  the  sensory  nerves  that  are  at  its  base  are  irritated  either 
by  the  acid  directly  or  mechanically  by  the  peristaltic  movements  of 
the  stomach.  The  paroxysms  of  pain  caused  l)y  these  agencies  do  not, 
as  a  rule,  appear  immediately  after  the  meal,  but  generally  some  little 
time  afterward — from  one-half  to  one  hour  or  even  later.  Their  dura- 
tion also  varies.  It  is  undoubtedly  correct  to  assume  that  the  increased 
secretion  of  acid  at  this  time  is  concerned  in  the  production  of  the  par- 
oxysm of  pain  ;  the  paroxysms  soon  reach  their  height  and  remain 
severe  for  a  shorter  or  a  longer  time.  Generally  vomiting  occurs  and 
stops  the  cardialgic  pain,  so  that  the  patients  merely  complain  of  a  dull 
feeling  of  soreness  and  discomfort.  The  patients  usually  themselves 
state  that  the  attacks  of  pain  are  directly  connected  with  eating,  and 
that  they  appear  at  the  height  of  digestion.  This  symptom  is  very  im- 
portant, particularly  for  the  differential  diagnosis  between  carcinoma 
and  ulcer.  Cardialgia  is  also  occasionally  seen  in  simple  h}i3eracidity 
without  nicer,  but  here  the  attacks  are  not  quite  so  severe  ;  they  are, 
however,  also  dependent  on  the  ingestion  of  food,  and  are  most  severe 
at  the  time  of  digestion.  The  pain  in  these  cases  never  occurs  as  regu- 
larly as  in  ulcer.  [As  a  rule,  the  pain  in  ulcer  appears  earlier  than  in 
cases  of  uncomplicated  hyperchlorhvdria. — Ed.] 

In  carcinoma  this  is  different.  Gerhardt  is  undoubtedly  correct 
w^hen  he  says  that  those  patients  who  are  afraid  to  eat  because  they  fear 
the  pain  are  rarely  cases  of  carcinoma,  but  usually  cases  of  ulcer  with 
cardialgia.  The  opposite  may  occasionally  be  seen — namely,  that  the 
ingestion  of  certain  articles  of  food  seems  to  stop  the  attack  of  pain  for 
the  time  being.  This  is  quite  frequently  seen  in  patients  who  appear  to 
be  suffering  from  ulcer.  This  symptom,  however,  primarily  has  nothing 
to  do  with  the  ulcer  per  se  ;  it  is  dependent  on  the  production  of  acid ; 
as  soon  as  this  becomes  combined  with  the  food,  the  pain  stops  for  a 
time.  The  symptom  is  particularly  frequent  in  cases  of  continuous 
secretion  of  gastric  juice.  The  latter  condition  is  often  seen  together 
with  ulcer,  or,  better,  cases  of  hypersecretion  are  frequently  afflicted 
with  ulcer.  In  these  patients  attacks  of  pain  occur  not  only  at  the  time 
of  digestion,  as  in  uncomplicated  ulcer,  but  also  at  a  time  when  the 
stomach  is  empty,  or  at  least  should  be  empty — that  is,  most  frequently 
at  night,  occasionally  tow^ard  evening,  though  the  patient  may  have 
taken  no  food  since  the  midday  meal.  Occasionally  the  pain  is  felt 
before  meals.  If  these  patients  are  instructed  to  eat  an  egg  or  some- 
thing else,  the  pain  usually  stops,  though,  as  a  rule,  only  for  a  short  time. 
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As  a  matter  of  fact,  it  is  easy  to  determine  that  these  attacks  of  pain 
have  nothing  to  do  with  the  ingestion  of  food.  If  the  stomach-contents 
is  aspirated  at  the  height  of  an  attack  of  pain,  the  organ  will  be  found 
empty — that  is,  it  will  contain  no  remnants  of  food  ;  it  is  not  absolutely 
empty,  however,  for  a  yellowish,  cloudy  fluid  is  poured  out  through  the 
sound,  which  varies  in  quantity,  and  on  examination  will  be  found  to 
be  gastric  juice.  Normally  the  stomach  is  empty  after  fasting  for  a 
long  time.  If  acid  gastric  juice  is  secreted  when  the  stomach  contains 
no  food,  peristaltic  movements  are  excited  and  at  the  same  time  the  sur- 
face of  the  ulcer  is  irritated  ;  if,  now,  these  patients  eat  something,  the 
hydrochloric  acid  is  combined  with  the  proteids  and  the  pain  stops. 
Indirectly,  therefore,  the  ulcer  is  concerned  in  the  production  of  this 
pain,  but  the  primary  causative  factor  is  the  abundant  quantity  of  gas- 
tric juice  that  is  secreted  when  the  stomach  is  empty. 

In  cases  of  ulcer  of  this  character,  therefore,  in  which  there  is  a 
continuous  secretion  of  gastric  juice,  two  kinds  of  paroxysms  of  pain 
may  be  observed  :  one  occurs  at  the  height  of  digestion,  as  in  simple, 
uncomplicated  ulcer ;  the  other  in  the  intervals  between  digestion,  par- 
ticularly at  night. 

The  character  of  these  attacks  of  pain  is  described  differently  :  some 
patients  state  that  it  is  burning,  others  stabbing,  still  others,  spasmodic 
in  character.  Pain  may  be  felt  in  a  circumscribed  area  or  may  extend 
over  a  large  portion  of  the  abdomen — may  reach  even  to  the  thorax,  to 
the  arms,  and  to  the  spinal  column.  External  pressure  usually  exacer- 
bates the  pain.  This  point  may  be  utilized  in  the  differential  diagnosis 
I)etween  ulcer  and  neuroses  of  the  stomach,  for  in  the  latter  condition 
the  pain  is  usually  relieved  by  pressure.  The  fact  that  ulcer  pain  is 
made  worse  by  pressure  explains  the  fact  that  patients  with  ulcer  can 
wear  no  tight  clothing — corsets,  etc.  The  slightest  pressure  frequently 
causes  great  pain. 

There  is  a  certain  diversity  of  opinion  in  regard  to  the  question 
whether  or  not  the  cicatrix  of  an  ulcer  may  cause  pain.  Gerhardt  is  of 
the  opinion  that  the  continuous  pain,  and  the  pain  that  occurs  when  the 
patient  occupies  certain  positions,  may  be  due  to  adhesions  between  the 
Tilcer  or  the  cicatrix  from  an  ulcer  with  other  organs.  Leube  states 
that  cicatrices  are  a  very  uncommon  source  of  pain ;  and  warns  against 
diagnosing  cicatrization  if  the  pain  and  certain  dyspeptic  symptoms 
persists  in  an  ulcer  case  after  the  patient  has  undergone  a  Carlsbad  cure 
•or  a  rest-cure. 

We  must  always  remember  that  cardialgic  ulcer  pain  appears  in  par- 
oxysms, and  is  usually  very  severe.  The  occurrence  of  these  attacks  is 
dependent  on  the  ingestion  of  food,  and  also  to  a  certain  extent  on  the 
quality  of  the  food.  The  pain  is  relieved  by  a  non-irritating  diet  and 
by  rest.  The  coarser  the  food,  the  more  does  it  irritate  the  stomach 
both  mechanically  and  chemically,  and  the  more  violent  is  the  pain. 
What  applies  to  ulcer  does  not  apply  to  cicatrization  jper  se,  for  this,  as 
a  rule,  causes  no  pain ;  it  can  lead  to  attacks  of  pain  only  if  adhesions 
form ;  even  adhesions  can  be  made  responsible  for  paroxysms  of  pain, 
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or  carditilgia,  only  if  they  form  in  suth  a  manner  that  certain  portions 
of  tlie  stomaeh-wall  an-  |)iille<l  and  distorted  whenever  the  organ  becomes 
distended  and  tilled  with  food.  I  agree  altogether  with  Leube  when  he 
says  that  cicatrices  from  gastric  ulcer  cause  pain  only  in  very  rare 
cases.  The  pain  caused  by  adhesions  and  cicatrices  appejirs  only  when 
the  stomach  is  tilled  to  a  certain  degree.  Attacks  of  pain  are  not  de- 
pendent on  the  quality  of  the  food,  as  in  ulcer,  but  on  the  quantity.  In 
manv  of  these  patients  the  pain  appears  only  when  they  occupy  certain 
positions,  and  is  rarely  continuous.  The  character  of  the  pain  is  also 
ditforeut ;  the  patients  complain  of  a  feeling  of  tension  or  traction  in  a 
circumscribed  spot,  whereas  patients  with  ulcer  complain  of  spasmodic 
pain.  In  ulcer  cases  there  are  frequently  painful  pressiu-e-points, 
whereas  adhesions  or  cicatrices  are  not  sensitive  to  pressure,  or  at  most 
painful  only  to  a  slight  degree.  All  these  points,  of  course,  are  not 
absolutely  reliable  criteria,  but,  as  a  rule,  a  carefid  examination  of  the 
patient,  a  study  of  the  general  picture  of  the  disease  and  of  its  course, 
will  enable  us  to  differentiate  between  pain  that  is  caused  by  cicatrices 
or  adhesions  and  pain  that  is  caused  by  ulcer.  In  doubtful  cases  the 
decision  will  have  to  be  rendered  through  the  results  obtained  from 
treatment  directed  aMinst  the  ulcer.  Inflation  of  the  stomach  in  cases 
where  adhesions  are  suspected  may  occasionally  aid  the  diagnosis. 

I  have  already  mentioned  that  the  quality  of  the  food  exercises  a 
great  influence  on  the  production  of  pain  in  ulcer.  We  need  hardly 
elaborate  on  this  point,  for  we  see  this  in  a  more  or  less  pronounced 
degree  in  every  case  of  ulcer.  One  of  the  most  important  factors  in 
the  treatment  of  these  cases  is  to  administer  a  non-irritating  diet — that 
is,  a  diet  that  is  neither  mechanically,  nor  chemically,  nor  thermically 
irritating  to  the  stomach.  If  treatment  of  this  kind  is  instituted,  the 
pain  usually  disappears  in  a  short  time,  only  to  reappear,  however,  as 
soon  as  indigestible  food  is  eaten.  If  we  put  the  stomach  completely 
at  rest ;  if  we  feed  the  patient  jier  rectum  for  several  days  ;  the  pain,  as 
a  rule,  stops  altogether.  Milk  or  other  liquids  are  generally  well  borne, 
whereas  solid  food  usually  causes  pain.  The  intensity  of  the  pain 
varies  according  to  the  amount  of  gastric  juice  that  is  secreted  after  the 
ingestion  of  different  articles  of  food.  It  is  impossible  to  arrange  a 
scale  of  intensity  of  pain  for  different  articles  of  food,  for  certain  indi- 
vidual factors  are  concerned  in  the  production  of  this  pain.  ^lany 
subjects  can  eat  one  article  of  diet  with  impunit^^  that  may  cause  heart- 
burn, acid  eructations,  or  even  cardialgia  in  another  subject.  Some 
patients  are  sensitive  to  hot  drinks,  others  to  very  cold  ones  ;  in  other 
words,  the  stomach  in  these  cases  appears  to  react  witii  particular 
energy  to  thermic  irritants.  Other  factors  may  influence  the  intensity 
of  the  pain  ;  in  women,  for  instance,  the  distress  is  frequently  greater  at 
the  time  of  menstruation  than  at  other  times. 

The  location  of  the  pain  varies  in  different  cases,  but  is  always  in 
the  same  location  in  the  same  individual.  As  a  rule,  the  pain  is  not 
merely  felt  in  the  location  of  the  ulcer,  but  extends  beyond ;  the  pain- 
ful   pressure-points,   howevei',   are    always    strictly  circumscribed   and 
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located  where  the  ulcer  is.  The  cardialgic  pain,  which  is  dependent  on 
eating,  may  or  may  not  radiate  ;  everything  will  depend  on  the  intensity 
of  the  paroxysms  and  the  seat  of  the  ulcer.  If  the  attack  is  very 
severe,  the  pain  may  radiate  over  the  whole  gastric  region  or  even 
beyond ;  as  a  rule,  it  is  felt  in  the  epigastric  region  ;  in  other  cases  it  is 
felt  in  the  back ;  it  may  radiate  into  the  hypochondriac  region  of  either 
side,  and  toward  the  shoulder-blades  ;  in  fact,  it  may  radiate  into  the 
brachial  plexus  and  the  fibers  of  the  pneumogastric  supplying  the  lungs 
(Traube,  Rosenheim).  As  a  rule,  how^ever,  that  portion  of  the  stomach 
that  is  painful  to  pressure  corresponds  to  the  location  of  the  most  severe 
pain  in  the  cardialgic  attacks. 

Some  authors  have  attempted  to  draw  conclusions  in  regard  to  the 
seat  of  the  ulcer  from  the  time  that  elapses  between  the  ingestion  of 
food  and  the  onset  of  the  paroxysm  of  pain.  They  claim  that  the  ulcer 
is  always  localized  in  the  pyloric  region  if  the  pain  appears  late ;  that 
it  is  localized  in  the  posterior  wall  if  the  pain  appears  early ;  and  that 
it  is  localized  in  the  cardia  if  the  pain  occurs  as  soon  as  food  enters  the 
stomach.  I  do  not  think  that  much  importance  can  be  attached  to 
these  considerations.  It  makes  very  little  difference  where  the  ulcer  is 
located,  for  pain  will  appear  as  soon  as  the  peristalsis  of  the  stomach  is 
excited  by  the  ingestion  of  food  and  as  soon  as  the  gastric  juice  comes 
in  contact  with  the  surface  of  the  ulcer.  I  do  not  think  that  we  can 
draw  any  definite  conclusions  in  regard  to  the  seat  of  the  ulcer  from  the 
time  that  elapses  between  the  ingestion  of  food  and  the  beginning  of 
the  pain.  If  pain  occurs  simultaneously  with  swallowing,  this  may 
possibly  be  considered  an  argument  in  favor  of  an  ulcer  in  the  cardiac 
region  of  the  stomach. 

The  position  that  the  patients  occupy  during  a  cardialgic  attack 
varies.  The  majority  of  patients  occupy  a  position  in  which  the  abdom- 
inal waUs  are  relaxed — that  is,  they  bend  over  forward ;  others  again 
occupy  a  horizontal  position ;  still  others  lie  on  their  stomach  or  on 
their  side.     The  application  of  heat,  as  a  rule,  relieves  the  pain. 

Pain  on  Pressure. — An  objective  examination  of  ulcer  cases,  as  a 
rule,  shows  that  certain  portions  of  the  gastric  region  are  painful  to 
pressure,  so  that  this  symptom  is  noticed  in  addition  to  the  spontaneous 
paroxy^sm  of  pain.  "VYe  distinguish  between  painful  pressure-points  in 
the  epigastric  region  and  pressure-points  in  the  dorsal  region.  The 
epigastric  pressure-point  is  usually  situated  in  the  median  line  or  to  the 
left  of  it ;  less  frequently,  to  the  right.  The  point  of  greatest  pain  is 
usually  situated  immediately  below  the  ensiform  process.  If  the  stom- 
ach is  dislocated  downward,  the  pressure-point  is  situated  lower  down. 
Brinton  has  written  a  minute  description  of  this  epigastric  pain  that  is 
elicited  on  pressure,  and  has  called  attention  to  the  fact  that  in  women 
the  painful  point  is  very  near  the  umbilicus,  owing  to  the  fact  that  cor- 
sets press  the  stomach  downward. 

The  region  that  is  sensitive  to  pressure  varies  in  extent.  As  a  rule, 
pain  is  elicited  over  a  relatively  small  area ;  occasionally,  however,  the 
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pain  radkrtes  from  this  point  into  the  surrounding  parts.  Sticker^  has 
roc'Liitly  shown  tliat  in  hysteric  liyperesthesia  sensitiveness  to  pressure 
is  felt  (»vor  an  area  that  corresponds  to  the  outline  of  the  stomach,  even 
in  those  cases  in  which  the  organ  is  artificially  enlarged.  In  contra- 
distinction, therefore,  to  the  pain  of  ulcer  that  is  strictly  localized  within 
a  SR-iall  area,  the  pain  in  hysteric  hyperesthesia  corresponds  exactly  to 
the  size,  the  c»utline,  and  the  position  of  the  whole  stomach. 

In  addition  to  epigastric  pain  we  occasionally  encounter  dorsal  pain 
on  pressure.  Cruveilhier  was  the  first  to  describe  this  pain.  The  pain- 
ful })ressure-point  is  usually  situated  at  the  height  of  the  seventh  to  the 
twelfth  thoracic  vertebra ;  in  general,  a  little  to  the  left.  The  pressure- 
point,  as  a  rule,  is  small — about  3  to  4  cm.  in  diameter.  According  to 
Boas,  this  pressure-point  can  be  found  in  about  one-third  of  all  cases 
of  ulcer ;  it  is  rarely  found  alone ;  according  to  Bouveret,  both  painful 
pressure-points,  the  epigastric  and  the  dorsal  one,  are  present  together 
in  the  majority  of  cases. 

Boas  has  devised  a  special  instrument,  called  an  algesimete'r,  for  the 
purpose  of  measuring  the  pain  on  pressure.  In  round  ulcer  of  the 
stomach  an  examination  with  this  instrument  frequently  shows  that  a 
weight  of  from  J  to  1  kilogram  causes  pain,  whereas  in  chronic  gas- 
tritis 4  to  6  kilograms  can  be  borne  without  pain.  Boas  states  that 
values  over  4  kilograms  speak  against  round  ulcer  of  the  stomach.  This 
pain  on  pressure  is  undoubtedly  of  diagnostic  value  ;  whereas  in  car- 
dialgia  of  a  purely  nervous  character  pressure  exercised  in  the  epigastric 
region  frequently  modifies  the  pain,  in  gastric  ulcer  relatively  slight 
pressure  frequently  causes  very  severe  pain. 

The  attempt  has  also  been  made  to  determine  the  seat  of  the  ulcer 
from  the  location  of  the  painful  pressure-point.  The  results  observed 
so  far,  however,  are  uncertain.  If  pain  can  be  elicited  by  pressure  in 
the  dorsal  region,  but  not  in  the  epigastric  region,  we  may  think  of 
ulcer  of  the  posterior  wall  of  the  stomach. 

Vomiting. — A^omiting  is  less  constantly  seen  than  cardialgic  attacks. 
As  a  rule,  the  two  symptoms  appear  together,  vomiting  usually  occur- 
ring at  the  height  of  an  attack,  less  frequently  immediately  after  eating. 
At  the  same  time  vomiting  is  not  seen  in  every  case  of  cardialgia. 
Many  patients  with  ulcer  suffer  from  nausea  and  belching,  but  only  in 
exceptional  cases  from  vomiting,  even  though  the  attacks  of  cardialgia 
may  be  quite  severe.  On  the  other  hand,  we  frequently  see  cases  that 
vomit  regularly  one  or  several  hours  after  each  meal,  and  do  this  for  a 
prolonged  period  of  time.  AYe  see  still  other  cases  that  vomit  only 
at  irregular  intervals. 

While  vomiting  is  a  ver\'  important  symptom  of  ulcer,  it  is  by  no 
means  a  constant  one.  From  a  diagnostic  point  of  view  the  paroxysms 
of  pain  are  more  important  than  attacks  of  vomiting ;  although  the 
former  by  no  means  demonstrate  the  presence  of  an  ulcer,  there  are  few 
other  diseases  of  the  stomach  in  Avhich  attacks  of  this  kind  occur  M-ith 
such  regularity.  "We  can  say  the  same  of  vomiting,  for  while  this 
'  Zeztschr.  f.  klin.  Med.,  vol.  xxx.,  Xos.  1,2. 
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symptom  occurs  in  a  great  variety  of  affections  of  the  stomach,  it  has 
certain  peculiarities  in  ulcer ;  as  a  rule,  it  occurs  at  the  height  of  the 
paroxysm  of  pain — within  tsvo  or  at  most  three  hours  after  a  meal.  In 
many  other  diseases  of  the  stomach, — for  instance,  gastrectasy,  hyper- 
secretion, etc., — vomiting,  as  a  rule,  occurs  much  later  and  at  irregular 
intervals.  In  ulcer,  in  addition,  vomiting  seems  to  be  directly  depend- 
ent on  the  quality  of  the  food,  just  like  the  attacks  of  pain.  We  have 
already  mentioned  that  the  attacks  of  cardialgia  disappear  rapidly  if 
the  patient  is  fed  on  a  liquid  diet,  particularly  a  milk  diet ;  the  same 
applies  to  vomiting.  On  the  other  hand,  coarse  and  indigestible  food 
frequently  leads  to  cardialgic  attacks  and  at  the  same  time  causes  vomit- 
ing. In  general  it  may  be  said,  therefore,  that  there  is  a  certain  par- 
allelism between  the  severity  of  the  cardialgic  attack  and  the  vomiting. 
There  are,  however,  numerous  exceptions  to  this  rule.  It  appears  that 
some  patients  vomit  easily  and  others  with  difficulty.  If  vomiting 
occurs  in  ulcer  cases  during  the  cardialgic  attack,  the  paroxysm  of  pain 
usually  stops,  for  the  evacuation  of  the  ingesta  usually  removes  the 
causfe  of  the  attack. 

The  appearance  of  the  vomit  may  vary ;  much  will  depend,  on  the 
one  hand,  on  the  character  of  the  food,  and,  on  the  other,  on  the  time  at 
which  vomiting  occurs.  The  longer  the  time  between  the  ingestion  of 
food  and  vomiting,  the  more  completely  digested  will  the  vomited  mate- 
rial be.  As  a  rule,  ulcer  patients  digest  xexy  rapidly  provided  there  are 
no  complications  ;  the  digestion  of  albumin  in  particular  is  vers-  good, 
because  the  production  of  hydrochloric  acid  is,  as  a  rule,  increased ;  con- 
sequently the  material  that  is  vomited  in  these  cases  is  quite  character- 
istic, namely,  very  fine ;  it  possesses  a  distinctly  acid  odor,  and  the  patients 
complain  of  an  acid  taste  and  state  that  the  teeth  feel  dull  after  vomit- 
ing. Chemical  examination  usually  reveals  high  acidity  ;  that  is  caused  by 
high  values  for  hydrochloric  acid,  not  for  fermentative  acids.  If  vomit- 
ing occurs  very  soon  after  a  meal,  the  value  for  hydrochloric  acid  will, 
of  course,  not  be  so  high.  All  this  is  diiferent  in  cases  that  are  com- 
plicated in  some  way.  We  see,  for  instance,  continuous  secretion  of 
gastric  juice  together  with  ulcer,  and  this  condition  is  frequently,  though 
not  always,  complicated  by  ectasy  and  atony  of  the  stomach ;  or,  again, 
ectasy  may  be  caused  by  a  stenosis  of  the  pylorus.  If  there  are  hyper- 
secretion and  ectasy,  vomiting,  as  a  rule,  occurs  some  time  after  eating, 
and  in  many  instances  late  at  night  or  early  in  the  morning.  Some- 
times the  vomit  shows  no  particles  of  food,  but  consists  of  a  cloudy 
fluid  containing  much  hydrochloric  acid ;  in  other  instances  the  patients 
vomit  coarse  particles  of  food  that  are  mixed  with  abundant  quantities 
of  mucus.  This  is  seen  particularly  in  cases  of  old  ulcers  with  second- 
ary catarrh  of  the  stomach. 

Vomiting  of  Blood. — Many  consider  the  vomiting  of  blood  a  s}Tnp- 
tom  that  is  particularly  characteristic  for  ulcer  of  the  stomach.  This 
symptom,  however,  is  absent  in  very  many  cases  of  ulcer ;  and,  on 
the  other  hand,  it  may  be  due  to  a  variets'  of  other  causes.  It  occurs 
in  different  forms  of  erosion  of  the  gastric  mucosa,  in  tuberculous  and 
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carcinomatous  ulcers,  also  in  a  numl)cr  of  circulatory  disturbances  of 
the  stomach-wall,  particularly  with  cirrhosis  of  the  liver.  I  saw  a  fatal 
hematemosis  in  one  of  my  colleagues  who  was  suffering  from  incipient 
cirrhosis  of  the  liver.  The  patient  suddenly  had  a  violent  heniatemesis 
while  he  was  feeling  perfectly  well ;  he  recovered  from  the  first  attack, 
but  six  weeks  later  another  violent  hemorrhage  occurred  to  which  the 
patient  succumbed.  No  trace  of  round  ulcer  of  the  stomach  was  found. 
Hematemesis  may  occur  even  though  there  is  no  true  hemorrhage  into 
the  stomach.  I  have  seen  a  number  of  cases  in  which  a  ruptured  varix 
of  the  esophagus  caused  the  bleeding. 

Even  in  those  cases  where  we  know  that  there  is  an  ulcer  of  the 
stomach  and  in  which  hematemesis  occurs,  we  cannot  positively  say  that 
the  blood  comes  from  the  blood-vessels  of  the  stomach-wall.  Old  gas- 
tric ulcers  frequently  extend  to  neighboring  organs ;  as  gastric  ulcers 
are  most  frequently  found  in  the  pyloric  portion,  in  the  posterior  wall, 
and  in  the  lesser  curvature  of  the  stomach,  the  ulcer  is  liable  to  extend 
to  the  pancreas,  the  left  lobe  of  the  liver,  and  less  frequently  to  the 
spleen.  Arteries  belonging  to  these  organs  may,  therefore,  become 
eroded  by  the  ulcer  and  cause  hemorrhage. 

The  statements  of  different  authors  vary  in  regard  to  the  frequency 
of  hematemesis  in  ulcer.  According  to  Brinton,  gastric  hemorrhage  is 
found  in  28  per  cent,  of  the  cases.  Witte,  in  Copenhagen,  saw  vomit- 
ing of  blood  100  times  among  339  cases.  Gerhardt  found  it  in  47  per 
cent,  of  his  cases.  L.  Miiller,  35  times  among  120  cases — that  is,  in 
not  quite  one-third  of  the  cases.  Lebert  saw  hematemesis  in  all  but 
22  of  104  cases  of  gastric  ulcer.  Among  33  cases  of  gastric  ulcer 
that  were  examined  postmortem  he  found  a  history  of  hematemesis  only 
10  times.  We  must  never  forget,  however,  that  hemorrhage,  particularly 
if  it  is  slight,  may  easily  be  overlooked,  and  that  small  quantities  of 
blood  may  be  present  in  the  stools  and  remain  unrecognized.  This  is 
particularly  liable  to  happen  if  the  general  health  of  the  patient  is  not 
impaired.  There  can  be  no  doubt  that  if  these  small  hemorrhages  were 
always  discovered  and  were  included  in  statistical  calculations,  the  fre- 
quency of  hematemesis  in  ulcer  would  be  found  to  be  greater.  Bleeding 
is  usually  due  to  erosion  of  a  blood-vessel  by  the  ulcer.  Hematemesis 
is  favored  by  physical  exertion,  by  emotional  disturbances,  by  serious 
acute  diseases, — for  instance,  the  hemorrhagic  diathesis  in  typhoid  (Ger- 
hardt),— and,  in  women,  by  menstruation.  The  violence  of  the  hemor- 
rhage, the  amount  of  blood  lost,  the  rapidity  with  which  the  blood  is 
shed,  all  depend  on  the  size  of  the  eroded  vessel. 

Very  severe  hemorrhages  may  lead  to  instant  death  before  any  blood 
is  vomited  or  passed  in  the  stools.  These  cases  are  always  due  to 
erosion  of  a  large  artery ;  the  patient  suddenly  faints,  turns  pale,  falls 
over,  performs  a  few  spasmodic  movements,  and  dies  within  a  few  min- 
utes with  all  the  symptoms  of  internal  hemorrhage.  If  the  body  is 
opened,  the  stomach  in  these  cases  will  be  found  filled  with  blood.  Gen- 
erally speaking,  such  violent  and  immediately  fatal  hemorrhages  are 
rare.     Cases  in  which  there  is  violent  hemorrhage  that  does  not  imme- 
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diately  lead  to  death  are  more  frequent ;  here,  too,  the  occurrence  of 
hemorrhage  is  recognized  by  symptoms  of  seyere  anemia  that  appear 
suddenly ;  in  other  ^yords,  by  the  well-known  symptoms  of  internal 
hemorrhage.  The  patients  turn  exceedingly  pale,  the  hands  and  feet 
become  ice  cold,  the  sensorium  becomes  benumbed,  or  the  patients  com- 
plain of  violent  headache  and  vertigo.  The  pulse  in  these  cases  is  very 
small  and  greatly  accelerated.  If  the  patient  does  not  lose  conscious- 
ness, he  complains  of  a  feeling  of  fuhiess  and  Avarmth  in  the  epigastrium. 
Nausea  and  a  tendency  to  vomiting  soon  supervene,  and  in  a  short  time 
an  abundant  quantity  of  dark,  partially  fluid,  partially  coagulated  blood 
is  vomited.  As  a  rule,  the  masses  of  blood  that  are  vomited,  even 
though  they  are  raised  shortly  after  the  hemorrhage,  are  brown-black 
in  color,  owing  to  the  fact  that  the  hemoglobin  is  converted  into  hematin 
by  the  action  of  the  hydrochloric  acid.  This  rapid  conversion  of  hemo- 
globin into  hematia  is  favored  by  the  hyperacidity  that  usually  exists 
in  these  cases.  Jaworski  and  Korczynski  claim  to  have  noticed  that 
hyperacidity  may  even  be  increased  immediately  before  and  after  the 
vomiting  of  blood. 

In  very  abundant  hemorrhages  a  part  of  the  blood  always  leaves  the 
body  by  way  of  the  intestine ;  the  stools  evacuated  the  follo^^dng  day 
usually  show  a  uniform  brown-black  color  and  their  surface  is  shiny. 
This  peculiarity  aids  us  in  differentiating  hemorrhage  occurring  in  the 
stomach  from  hemorrhage  occurring  in  the  large  intestine,  for  in  the 
latter  case  the  admixture  of  blood  and  feces  is  not  so  intimate — the 
blood  is  merely  deposited  on  the  fecal  masses  and  is  always  lighter 
in  color  than  in  gastric  hemorrhage. 

Occasionally  in  severe  gastric  hemorrhage  no  blood  is  vomited,  but 
all  of  it  enters  the  intestine.  Here,  too,  sudden  anemia  will  lead  us 
to  suspect  hemorrhage.  It  appears  that  the  blood  passes  into  the  intes- 
tine particularly  in  those  cases  in  which  hemorrhage  occurs  gradually 
and  slowly,  whereas  in  those  cases  in  which  the  stomach  is  suddenly  dis- 
tended by  blood,  nausea  and  vomiting  occur  with  greater  frequency. 

If  the  blood  remains  in  the  stomach  for  some  time,  and  if  it  is 
vomited  later  together  with  gastric  contents,  very  few  unchanged  red 
blood-corpuscles  will  be  found,  sometimes  none  at  all ;  instead,  large 
and  small  brownish  masses  of  pigment  will  be  seen  ;  the  vomit,  in 
other  words,  has  a  peculiar  cofFee-ground  appearance.  This  is  so 
typical  that  it  cannot  be  confounded  with  other  discolorations  of  the 
vomit  that  might  be  caused  by  red  wine,  iron,  cofPee,  etc.  In  doubtful 
cases  it  is  impossible  to  arrive  at  any  decision  from  microscopic  exami- 
nation. This  is  due  to  the  fact  that  it  is  manifestly  impossible  to  de- 
termine the  presence  of  red  blood-corpuscles  by  microscopic  examination 
after  they  have  been  destroyed  by  digestion.  Teichmann's  hemin  test 
cannot  be  veiy  well  employed  with  stomach -contents.^  The  spectroscopic 
method  is  more  reliable,  but  it  is  difficult  and  can  rarely  be  employed 
in  practice.     The  best  method  is  the  one  described  by  \Yeber,^  for  it 

^  Compare  pasje  145. 

2  Berlin,  klin:  Wochenschr.,  1893,  No.  19. 
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enables  us  to  demonstrate  the  presence  of  blood  in  the  vomit,  in  the 
feces,  in  the  urine,  or  in  the  sputum. 

The  test  is  peribrmed  as  follows  :  A  large  portion  of  the  vomit  is 
macerated  with  water,  to  which  is  added  one-third  volume  of  glacial 
acetic  acid.  The  mixture  is  shaken  with  ether.  After  the  acid  ethe- 
real '  extract  has  become  clear,  a  few  cubic  centimeters  are  poured  off 
and  mixed  with  ten  drops  of  a  tincture  of  guaiac  and  twenty  to  thirty 
drops  of  turpentine.  If  blood  is  present,  the  mixture  will  turn  bluish 
violet ;  if  blood  is  absent,  it  will  turn  reddish  brown  with  a  slight  tinge 
of  ffreen.  The  reaction  is  still  more  distinct  if  water  is  added  and  the 
blue  pigment  is  extracted  with  chloroform. 

Hemorrhage  such  as  we  have  described  is  apt  to  recur  after  a  few 
days,  notwithstanding  the  greatest  care.  I  observed  a  patient  in  my 
clinic  some  time  ago  who  entered  the  hospital  four  days  after  an  attack 
of  hematemesis.  On  the  day  on  which  he  entered  the  hospital  a  sec- 
ond attack  occurred.  The  patient  was  not  allowed  to  take  any  nourish- 
ment by  mouth,  and  was  fed  exclusively  by  nutritive  enemata.  He  was 
forced  to  remain  in  an  absolutely  horizontal  position,  and  a  small  iee- 
bag  was  kept  over  the  gastric  region  continuously.  Xotwithstandiug 
all  these  measures  hemorrhages  recurred  several  times. 

There  are  finally  a  number  of  cases  in  which  slight  hemorrhages 
occur.  Such  mild  attacks  of  hematemesis  may  easily  be  overlooked, 
even  though  bloody  masses  are  vomited  or  blood  is  passed  in  the  stools. 
Only  careful  inspection  will  enable  us  to  discover  those  brownish  masses 
that  lead  us  to  suspect  the  presence  of  blood  in  the  vomit  or  the  stools. 
In  doubtful  cases  Weber's  test,  which  we  have  described  above,  may  be 
performed  with  advantage. 

I  have  already  mentioned  that  it  may  be  difficult  to  demonstrate 
that  the  blood  really  comes  from  the  stomach.  If  blood  from  the  gums, 
the  pharynx,  or  the  esophagus  enters  the  stomach,  remains  there  for 
some  time,  and  is  later  evacuated  by  vomiting,  it  cannot  be  distinguished 
from  blood  that  comes  from  the  stomach-walls.  The  only  way  in  which 
to  determine  the  origin  of  the  blood  is  to  elicit  a  careful  history  of  the 
case,  to  examine  the  buccal  cavity  carefully,  the  pharynx  and  contigu- 
ous parts,  and  to  determine  by  every  means  at  our  disposal  that  bleed- 
ing occurred  from  some  other  portion  of  the  body  than  the  stomach. 
The  differential  diagnosis  between  hemoptysis  and  hematemesis  may  be 
quite  difficult  in  many  cases.  We  refer  to  the  section  on  Differential 
Diagnosis  for  the  details. 

But  even  if  we  can  decide  with  certainty  that  the  blood  comes  from 
the  stomach,  we  do  not  know  that  it  necessarily  comes  from  an  ulcer. 
Hemorrhages  in  the  stomach  may  be  due  to  a  variety  of  other  lesions ; 
the  only  way  in  which  to  determine  in  any  given  case  whether  or  not 
the  bleeding  is  due  to  an  ulcer,  is  to  study  the  whole  symptom-complex. 
For  the  details  I  again  refer  to  the  section  on  Diagnosis.  I  will  merely 
mention  here  that  profuse  hemorrhages  may  occasionally  be  due  to 
small  capillary  erosions  of  the  gastric  mucosa.  A.  Friinkel  has  recently 
reported  such  a  case. 
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Dyspeptic  Symptoms. — If  we  interpret  "  dyspepsia  "  to  signify  a 
disturbance  of  digestion,  to  indicate  that  digestion  is  rendered  more 
difficult  or  is  retarded,  we  can  hardly  speak  of  dyspeptic  symptoms  in 
many  cases  of  ulcer ;  for  in  ulcer,  as  we  will  see  when  discussing  the 
results  of  analysis  of  the  stomach-contents,  digestion  is,  as  a  rule,  good, 
even  accelerated,  excepting  in  those  cases  in  which  there  is,  at  the  same 
time,  a  severe  catarrh  of  the  mucosa,  ectasy,  or  some  other  complica- 
tion. The  tongue,  as  a  rule,  is  clean,  red,  moist,  and  rarely  coated. 
The  thirst  is  occasionally  increased,  but  more  frequently  not ;  increased 
thirst  is  seen  particularly  in  those  cases  in  which  there  is  at  the  same 
time  hypersecretion.  The  appetite  varies  ;  many  patients  have  a  craving 
for  food,  but  are  afraid  to  eat  more  than  a  certain  quantity  because  they 
know  that  pain  will  occur.  In  many  instances  we  find  that  the  appe- 
tite is  greatly  increased,  or  there  may  even  be  bulimia.  In  rare  in- 
stances the  appetite  is  completely  lost  for  a  prolonged  period  of  time  ; 
this  occurs  particularly  in  old  cases  of  ulcer  that  are  complicated  with 
other  lesions  of  the  stomach.  Ulcer  patients  rarely  complain  of  acid 
belching  or  heartburn.  If  the  latter 'is  present,  the  patients  complain 
of  a  disagreeable  burning  sensation  that  seems  to  rise  upward  from  the 
stomach  and  is  felt  either  behind  the  sternum  or  between  the  shoulder- 
blades. 

The  stools  are  usually  normal,  occasionally  a  little  sluggish,  and  in 
rare  cases  diarrheic.  The  sluggishness  of  the  intestine  may  be  due  to  a 
variety  of  factors.  Leube  in  his  day  believed  that  this  was  due  to  an 
inability  of  the  stomach  to  propel  the  chyme  into  the  intestine,  to  in- 
sufficient impregnation  of  the  food  with  gastric  juice,  and  to  an  inhibi- 
tion of  the  normal  movements  of  the  stomach.  Many  authors  stiU 
harbor  this  belief,  but  it  is  not  correct ;  for  in  pure,  uncomplicated  ulcer 
the  secretory  and  the  motor  powers  of  the  stomach  are  not  only  not  re- 
duced, but,  on  the  contrary,  increased.  This  constipation,  which,  by 
the  way,  is  neither  a  regular  nor  a  constant  symptom,  can  hardly  be 
attributed  to  any  one  uniform  cause.  In  many  cases  there  may  be 
chlorotic  or  anemic  conditions  that  cause  constipation  ;  in  others  the 
character  of  the  food  may  be  held  responsible  ;  in  others  the  lack  of 
sufficient  exercise.  Leube  is  correct  when  he  attaches  some  significance 
to  the  fact  that  very  little  stomach-contents  is  propelled  into  the  duo- 
denum in  those  cases  in  which  there  is  persistent  vomiting.  Bouveret 
argues  that  the  severe  and  prolonged  irritation  of  the  sensory  nerves  of 
the  stomach  exercises  an  inhibitory  influence  on  the  motor  nerves  of 
the  intestine. 

Cicatrices  and  adhesions  that  persist  after  the  ulcer  is  healed  may 
interfere  with  the  functions  of  the  stomach,  and  secondarily  of  the  in- 
testine, in  a  variety  of  different  ways.  The  peristaltic  movements  of 
the  stomach,  for  instance,  may  be  hindered  ;  the  food  may  be  retained 
for  an  abnormal  time,  and  in  this  way  gastritis,  with  all  that  it  entails, 
be  secondarily  produced. 

The  state  of  the  general  health  varies  greatly.  As  I  have  mentioned 
above,  there  are   many  cases  in  which  the  ulcer  remains   latent  for  a 


SYMPTOMS.  589 

long  time,  so  that  the  patient  complains  of  no  symptoms  whatever.  In 
those  patients  who  complain  of  violent  pain,  who  suffer  from  frequent 
and  abundant  vomiting,  who  are  afflicted  with  occasional  attacks  of 
hematemesis,  the  general  nutrition  must  naturally  suffer.  It  is  due  to 
these  differences  that  we  see  some  ulcer  patients  who  look  well  and 
whose  general  nutrition  is  as  good  as  could  be  desired,  and  others  who 
are  very  anemic  and  very  much  emaciated.  Medium  degrees  of  anemia 
are  very  frequently  seen  in  patients  who  have  been  afflicted  ^^'ith  ulcer 
for  a  long  time.  However  severe  anemia  and  emaciation  may  be,  the 
patients  rarely  present  the  cachectic  appearance  of  carcinoma.  I  am 
not  inclined  to  attach  any  fimdamental  imjjortauce  to  this  difference, 
and  I  do  not  think  that  the  differential  diagnosis  between  ulcer  and  car- 
cinoma can  be  founded  on  the  appearance  of  the  patients  alone.  It 
cannot  be  denied  that  ulcer  patients,  even  though  they  may  be  greatly 
emaciated,  though  they  may  be  very  anemic  as  a  result  of  repeated 
hematemesis,  of  frequent  vomiting,  and  of  repeated  attacks  of  pain, 
generally  look  quite  different  from  cases  of  carcinoma  in  the  later 
stages. 

Patients  who  have  been  afflicted  with  ulcer  of  the  stomach  produc- 
ing severe  symptoms  naturally  develop  a  variety  of  nervous  disorders. 
They  become  irritable  and  depressed,  frequently  suffer  from  headache, 
vertigo,  etc. 

Occasionally  anemia  persists  for  a  considerable  time  after  the  ulcer 
is  healed.  Dysmenorrhea  or  amenorrhea  is  also  frequently  obsel'^'ed, 
and  is  sufficiently  explained  by  the  many  weakening  factors  that  afflict 
the  patient. 

Fever  is  not  a  symptom  of  ulcer.  If  a  patient  with  ulcer  of  the 
stomach  develops  a  rise  of  temperature,  we  must  assume  that  some  com- 
plication exists ;  if  the  temperature  rises  suddenly  and  the  patient  col- 
lapses at  the  same  time,  we  must  think  of  hemorrhage.  In  these  cases, 
however,  the  temperature  rapidly  drops  again.  The  rise  of  temperature 
is  due  to  the  retardation  of  the  flow  of  blood  and  a  decrease  in  the  radi- 
ation of  heat.  A  sudden  rise  of  temperature  may  also  be  caused  by 
peritonitis  or  other  complications. 

An  objective  examination  of  the  stomach  reveals  little  that  is  posi- 
tive ;  as  a  rule,  the  region  of  the  stomach  does  not  protrude  nor  show 
anything  abnormal.  Only  in  cases  that  are  complicated  by  ectasy  do 
we  see  protrusion  of  the  gastric  region.  If  there  is  stenosis  of  the 
pylorus,  active  peristaltic  movements  of  the  stomach  may  occasionally 
be  seen. 

On  palpation,  painful  pressure-points  will  occasionally  be  found. 
This  manipulation  shoidd  be  performed  very  gently.  The  absence  of 
a  tumor  is  frequently  considered  a  valuable  negative  sign  ;  this  is  un- 
doubtedly true  in  the  great  majority  of  cases,  particularly  in  relatively 
recent  ulcers,  for  here  we  rarely  feel  increased  resistance  nor  a  tumor. 
In  old  ulcers,  however,  that  extend  to  neighboring  organs,  whose  base 
is  in  contact  with  these  organs,  and  whose  margins  are  thickened  and 
swollen,  this  is  not  the  case.     Gerhardt  in  particular  has  furnished  a 
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very  careful  description  of  the  tumor-like  lesions  that  are  seen  in  old 
ulcers.     He  distinguishes  the  following  4  varieties  : 

1.  The  ulcer  itself  may  be  felt ;  its  base  is  thickened  and  plate-like, 
its  margins  hard.  This  form  of  palpable  swelling  is  recognised  by  its 
flat,  plate-like  feel,  its  sensitiveness  to  pressure,  and  its  permanence. 
These  ulcers  can  be  felt  particularly  well  if  they  are  situated  in  that 
small  portion  of  the  anterior  wall  of  the  stomach  that  is  most  readily 
palpable.  In  many  instances  an  ulcer  of  this  kind  may  even  be  felt 
through  the  left  lobe  of  the  liver.  To  judge  from  the  statistics  we  have 
in  regard  to  the  seat  of  gastric  ulcers,  this  peculiar  resistance  and  swell- 
ing of  the  stomach-wall  can  be  felt  only  in  a  very  small  proportion  of 
ulcer  cases.  At  the  same  time  we  must  reverse  the  dictum  that  a  pal- 
pable tumor  always  speaks  against  simple  ulcer  of  the  stomach,  and  must 
say,  instead,  that  the  presence  of  a  small  thin  tumor  speaks  strongly  in 
favor  of  ulcer  in  a  patient  who  has  suffered  from  stomach  trouble  unin- 
terruptedly for  three  years  or  longer. 

2.  In  a  variety  of  affections  of  the  stomach  that  are  accompanied  by 
spasmodic  contractions  of  the  organ  and  hyperacidity  functional  hyper- 
trophy of  the  musculature  in  the  region  of  the  pylorus  may  lead  to 
swelling  of  these  parts,  so  that  a  tumor-like  resistance  can  be  felt. 
This  is  particularly  frequent  in  ulcer  of  the  stomach.  The  lesion  may 
either  be  situated  in  the  region  of  the  pylorus  and  cause  a  swelhng  by 
its  local  effect,  or  it  may  be  situated  in  some  other  portion  of  the  organ 
and  lead  to  the  above-mentioned  functional  hypertrophy  of  the  pyloric 
region  by  causing  frequent  attacks  of  cardialgia. 

If  the  stomach  is  dilated  and  dislocated  downward,  this  swelling  can 
usually  be  felt  very  much  better. 

3.  If  perforative  processes  occur,  a  tumor-like  mass  of  exudate  or 
an  encapsulated  abscess  may  form  and  become  palpable  at  the  external 
aspects  of  the  ulcer.  In  these  cases  we  see  a  rapidly  growing  tumor 
develop  after  years  of  stomach  trouble ;  at  the  same  time  the  patients 
begin  to  fail,  and  the  diagnosis  of  carcinoma  will  usually  be  made  unless 
particular  care  is  exercised. 

4.  Old  large  ulcers  frequently  involve  extensive  portions  of  neighbor- 
ing organs  (pancreas,  left  lobe  of  the  liver,  spleen).  The  portions  of  these 
organs  that  are  involved  form  plugs  that  push  their  way  into  the  ulcer ; 
later  they  become  chronically  inflamed  and  hard.  In  this  way  massive 
painful  tumors  that  may  even  grow  slowly  are  formed.  In  the  last 
two  cases  particularly  the  gastric  contents  should  be  analyzed.  If  an 
increase  of  hydrochloric  acid  is  found,  we  are  not  apt  to  make  so  pes- 
simistic a  diagnosis  (Gerhardt). 

Reinhard  has  published  a  summary  of  16  cases  of  ulcer  of  the 
stomach  with  tumors,  and  this  report  gives  us  a  great  deal  of  informa- 
tion in  regard  to  the  significance  of  palpable  tumors  in  the  diagnosis  of 
ulcer  or  carcinoma.  Among  these  16  cases,  in  all  of  which  the  diag- 
nosis of  ulcer  was  corroborated  by  an  autopsy,  the  tumor  in  6  cases  was 
found  to  be  a  hypertrophic  enlargement  of  the  pylorus  due  to  cicatricial 
stenosis ;  in  6  other  cases  the  result  of  adhesions  between  the  stomach 
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and  noio:liboring  organs.  In  a  few  of  these  cases  the  ulcer  itself  had 
extended  to  these  neighboring  organs.  In  1  case  of  the  16  there  was 
an  abscess ;  in  3  cases  foreign  bodies  (a  mass  of  hair,  chalk,  vegetable 
material). 

At  all  events,  we  may  say  that  the  formation  of  tumors  is  exceed- 
ino;lv  rare  in  ulcer  when  we  consider  how  frequent  ulcer  is. 

The  Analysis  of  Stomach=contents  Removed  through  the 
Stomach=tube. — We  frequently  see  the  opinion  expressed  that  the 
use  of  the  sound  is  contraindicated  in  ulcer.  We  are  told  not  to 
eraplov  the  sound  in  cases  that  have  recently  sustained  a  gastric  hemor- 
rhage, nor  should  we  employ  it  in  those  cases  in  which  the  ulcer  is 
situated  in  the  cardiac  region  of  the  stomach.  In  general,  however, 
there  is  no  good  reason  why  the  sound  should  not  be  passed.  I  believe 
that  the  violent  vomiting  that  is  so  frequently  seen  in  ulcer,  is  more 
dangerous  than  the  careful  employment  of  a  soft  stomach-tube.  The 
stomach-contents  should  not,  of  course,  be  aspirated,  nor  should  the 
patient  be  allowed  to  express  the  stomach-contents.  If  the  diagnosis 
"ulcer"  is  already  positively  established,  the  examination  of  the 
stomach-contents  for  further  diagnostic  corroboration  may  be  omitted ; 
but  in  all  those  cases  in  which  the  nature  of  the  disease  is  doubtful 
aspiration  of  the  stomach-contents  should  always  be  performed  as  in  all 
other  diseases  of  the  stomach,  for  it  is  the  only  means  at  our  disposal 
for  determining  the  character  and  the  intensity  of  the  digestive  perver- 
sions that  may  exist. 

Formerly,  it  was  universally  believed  that  in  all  diseases  of  the 
stomach  the  functions  of  the  organ  were  perverted  in  the  sense  of  a 
reduction  of  their  powers.  In  the  case  of  ulcer  the  belief  was  generally 
prevalent  that  the  functions  of  the  stomach  were  performed  with  less 
energy  than  in  normal  subjects.  In  1886,  Ewald  expressed  himself  as 
follows  :  In  gastric  ulcer  the  chemism  of  the  stomach  may  be  perverted 
in  different  ways.  Simple  circumscribed  ulcer  probably  does  not  lead 
to  changes  in  the  secretion  of  gastric  juice.  Any  abnormalities  in  the 
chemism  of  the  stomach  are  essentially  due  to  complicating  catarrhal 
states  of  the  gastric  mucosa.  This  view  has  since  been  found  to  be 
incorrect,  and  Ewald  himself  has  abandoned  it.  I  was  the  first  to 
demonstrate  in  a  large  number  of  ulcer  patients  that  the  secretion  of 
gastric  juice  is  greatly  increased  in  ulcer ;  in  other  words,  that  there  is 
usually  hyperacidity.  If  the  stomach-contents  of  an  ulcer  patient  is 
analyzed  after  a  test-breakfast  or  a  test-meal,  it  wUl  be  found  that  the 
time  of  digestion  is  not  prolonged,  but,  on  the  contrary,  if  anything, 
reduced.  Quite  frequently  the  stomach  will  be  found  completely  empty 
three  hours  after  a  test-meal  and  one  hour  after  a  test-breakfast.  In 
some  instances  the  organ  seems  to  get  rid  of  its  contents  in  even  less  time. 

Chemical  examination  of  the  stomach-contents,  as  a  rule,  reveals 
high  values  for  hydrochloric  acid.  It  is  impossible,  of  course,  to  draw 
a  sharp  line  between  normal  acidity  and  hyperacidity.  In  one  subject 
a  certain  value  for  the  gastric  acidity  may  be  regarded  as  large ;  in 
another   subject    it    may    be   considered   normal.       I   found   that   the 
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average  acidity  of  75  cases  that  I  examined  recently  was  105  after 
a  test-meal.  The  maximum  of  free  hydrochloric  acid  that  I  have 
found  in  ulcer  was  89,  In  these  cases  the  total  acidity  was  130  ;  the 
average  for  free  hydrochloric  acid  in  these  cases  was  figured  to  be  about 
50,  but  we  frequently  found  values  over  60  even  after  a  test-breakfast. 

I  wish  particularly  to  insist  that  the  results  of  the  chemical  ex- 
amination of  the  vomit  do  not  possess  the  same  significance  as  the 
results  of  such  an  examination  performed  with  stomach-contents  that  is 
removed  at  a  definite  time  after  a  test-meal  or  a  test-breakfast.  Many 
of  the  errors  that  have  been  committed  in  this  respect  must  be  attributed 
to  the  fact  that  many  authors  examined  the  vomit  without  considering 
the  character  of  the  food  that  was  eaten,  nor  the  time  that  elapsed 
between  the  ingestion  of  the  food  and  the  vomiting,  without  knowing  in 
many  instances  whether  or  not  the  patient  had  eaten  anything  in  the 
meantime. 

Any  physician  who  has  had  occasion  to  examine  many  stomach  cases 
knows  that  the  analysis  of  the  vomit  always  yields  doubtful  results, 
because  so  many  sources  of  error  exist.  The  only  way  in  which  to 
arrive  at  definite  conclusions  is  to  perform  the  examination  of  the 
stomach-contents  in  the  manner  outlined  above. 

We  can  readily  understand,  from  what  has  been  said  in  the  section 
on  the  pathogenesis  of  ulcer,  that  there  may  be  cases  of  ulcer,  and  that 
there  are,  in  fact,  such  cases,  in  which  the  values  for  hydrochloric  acid 
are  not  increased,  for  ulcer  is  not  the  cause  of  the  increased  hydrochloric 
acid  production,  but  the  latter  condition  predisposes  to  ulcer  and  im- 
pedes the  healing  of  an  ulcer  that  is  already  formed.  This  tendency  to 
increased  hydrochloric  acid  production  may  disappear,  even  though  the 
ulcer  persists.  We  frequently  encounter  old  deep  ulcers  that  never 
heal ;  as  a  matter  of  fact,  there  may  be  a  condition  of  subacidity  even 
in  the  presence  of  ulcer — for  instance,  in  those  cases  where  an  ulcer 
develops  on  the  basis  of  a  carcinoma.  Other  catarrhal  conditions  or 
ectasy  that  leads  to  a  prolonged  retention  of  the  food  may  also  exercise 
an  influence  on  gastric  secretion.  Nevertheless,  we  must  regard  it  as 
the  rule  that  ulcer  is  usually  accompanied  by  hyperacidity.  If  hyper- 
acidity is  not  present,  however,  we  should  not,  therefore,  conclude  that 
the  diagnosis  "  ulcer "  is  wrong,  provided  that  all  other  symptoms 
speak  for  ulcer.  At  the  same  time  we  should  always  attempt  to  deter- 
mine the  cause  of  this  abnormal  condition. 

I  have  already  mentioned  that  ulcer  and  hypersecretion  are  quite 
frequently  found  together.  I  refer  to  the  section  on  Hypersecretion  for 
a  more  detailed  description  of  this  state.  We  need  hardly  mention  that 
the  presence  of  hypersecretion  in  ulcer,  particularly  if  ectasy  is  also 
present,  causes  changes  in  the  gastric  contents,  so  that  an  examination 
of  the  stomach-contents  under  these  conditions  furnishes  different  results 
than  in  simple  ulcer.  The  same  applies  to  those  cases  in  which  stenosis 
of  the  pylorus  with  secondary  ectasy  develops.  I  refer  to  the  different 
sections  on  these  conditions  for  the  details. 

The  quantity  of  urine  is  naturally  reduced  in  ulcer  whenever  the  in- 
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gestion  of  food  is  reduced  and  whenever  there  is  much  vomiting.  No 
other  characteristic  changes  arc  found  in  the  urine.  The  acidity  of  the 
arine  normally  decreases  in  healthy  subjects  after  each  meal ;  the  urine, 
in  fact,  may  Decome  neutral  or  even  alkaline.  Abundant  vomiting  of 
gastric  juice  that  contains  much  hydrochloric  acid  naturally,  therefore, 
reduces  the  acidity  of  the  urine  for  several  hours. 

Gluczinski  called  attention  to  the  fact  that  the  chlorin  in  the  urine 
is  reduced  particularly  in  those  cases  where  there  is  a  combination  of 
great  hyperacidity  and  impaired  absorption.  This  fact  cannot  be  utilized 
in  the  ditferential  diagnosis  between  ectasy  caused  by  carcinoma  and 
ectasy  complicated  with  ulcer.  For  a  time  it  was  believed  that  this  was 
possible,  but  von  Koorden  and  Stroh  showed  that  in  any  stenosis  of  the 
pylorus,  for  instance,  in  which  the  absorption  of  food  is  reduced,  the 
chlorin  in  the  urine  is  also  greatly  reduced. 

Complications  and  Sequelae. — Ulcer  may  lead  to  a  variety  of 
complications  and  sequelae.  The  most  important  of  these  are  perfora- 
tion, general  and  circumscribed  peritonitis,  adhesions,  the  formation  of 
sacculated  abscesses,  stenoses,  and  the  complication  with  carcinoma. 
Less  frequent  are  severe  pernicious  anemia,  distortion  of  the  stomach, 
and  general  cutaneous  emphysema. 

Perforation. — The  ulcer  frequently  extends  downward  to  the  serosa 
of  the  stomach  ;  ultimately  it  involves  neighboring  organs  and  leads  to 
the  formation  of  adhesions  between  the  stomach  and  these  organs.  It 
may  happen  that  the  serosa  becomes  perforated  before  solid  adhesions 
with  neighboring  organs  are  formed.  If  this  occurs,  free  perforation  into 
the  abdominal  cavity  results,  and  secondarily  peritonitis  develops.  Just 
as  pneumothorax  develops  whenever  a  cavity  in  the  lung  perforates 
into  the  pleural  cavity  before  adhesions  have  formed  between  the  two 
leaves  of  the  pleura,  perforation  of  an  ulcer  through  the  serosa  before 
adhesions  have  formed  allows  the  passage  of  air  and  stomach-contents 
into  the  free  abdominal  cavity. 

Such  perforations  into  the  abdominal  cavity  occur  almost  exclusively 
in  ulcers  of  the  anterior  wall  of  the  stomach,  and  only  in  exceptional 
cases  in  ulcers  of  the  posterior  wall.  This  is  explained  by  the  fact  that 
ulcers  in  the  latter  region,  if  they  extend  to  the  serosa,  usually  lead  to 
adhesions  with  the  organs  in  that  portion  of  the  abdomen. 

Perforation  may  occur  without  any  particular  cause.  In  some  cases, 
however,  it  seems  to  follow  violent  exertion.  Occasionally  it  occurs 
during  defecation  or  vomiting.  The  ingestion  of  a  large  meal,  violence 
from  \\dthout,  a  blow  in  the  region  of  the  stomach,  etc.  may  all  lead  to 
perforation. 

The  symptoms  are  vory  characteristic.  The  patients  suddenly  expe- 
rience a  violent  pain  in  the  abdomen  ;  some  even  state  that  they  feel  as 
if  something  had  torn  within  them.  The  abdomen  usually  becomes 
rapidly  distended  and  very  sensitive  to  pressure,  so  that  the  slightest 
contact  is  painful.  The  liver  and  spleen  dulness  disappears  as  soon  as 
air  enters  the  abdominal  cavity,  and  the  diaphragm  at  the  same  time  is 
forced  upward. 

3S 
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The  change  in  the  condition  of  the  patients  is  very  rapid.  They 
fall  into  collapse,  they  look  very  ill,  the  pulse  is  small  and  thread-like, 
cold  perspiration  breaks  out,  and  the  extremities  feel  very  cool.  Peri- 
tonitis itself  causes  few  symptoms,  and  all  the  signs  of  this  condition 
are  usually  masked  by  the  general  symptoms  we  have  described.  The 
temperature  rises  only  a  little,  and  may  occasionally  become  subnormal. 
Traube  was  the  first  to  call  attention  to  the  fact  that  vomiting  is  usually 
absent  in  cases  of  free  perforation.  The  absence  of  vomiting  may  be 
considered  an  important  diagnostic  sign. 

As  a  rule,  perforation  with  the  passage  of  gas  and  stomach-contents 
into  the  abdominal  cavity  leads  to  death  in  a  short  time — usually  within 
a  few  hours.  Occasionally,  however,  perforation  seems  to  heal  even 
though  the  symptoms  are  exceedingly  violent  in  the  beginning.  Such 
a  cure,  however,  is  very  rare,  and  is  seen  only  if  perforation  occurs 
when  the  stomach  is  empty — that  is,  when  no  stomach-contents,  but 
only  air,  enters  the  peritoneal  cavity.  I  saw  a  case  of  this  kind  some 
time  ago.  The  patient  developed  all  the  symptoms  of  perforation  into 
the  free  abdominal  cavity.  The  hepatic  and  splenic  dulness  disappeared, 
and  there  were  a  severe  degree  of  meteorism,  collapse,  and  the  other 
symptoms  of  this  condition.  Nevertheless  the  patient  recovered  com- 
pletely. In  this  case,  too,  the  patient  had  taken  no  food  for  a  long  time 
before  the  perforation  occurred.  Hall  has  also  described  a  case  of  this 
character  that  terminated  favorably,  and  has  gathered  six  other  cases  of 
a  similar  character  from  the  literature.  The  reason  why  these  cases  are 
relatively  so  rare  is  that  perforation  rarely  occurs  when  the  stomach  is 
empty,  but  usually  when  it  is  more  or  less  distended  by  food  and  gas. 

The  symptoms  of  perforation,  however,  are  not  necessarily  so  violent. 
In  some  cases  the  abdomen  is  distended  only  very  slightly  or  not  at  all. 

If  the  ulcer  slowly  extends  to  the  serosa,  circumscribed  peritonitis 
or  perigastritis  develops.  Occasionally  peritonitic  friction-sounds  may 
be  heard  if  the  ulcer  is  situated  in  the  anterior  wall  of  the  stomach.  In 
these  cases  adhesions  frequently  develop  secondarily  without  causing 
any  symptoms ;  in  other  cases  again  these  adhesions  may  lead  to  a 
variety  of  disturbances.  They  seem  j)articidarly  liable  to  interfere  with 
the  motor  function  of  the  stomach.  The  character  of  the  disturbances 
will  vary  with  the  location  of  these  inflammatory  adhesions,  and  the  in- 
volvement of  this,  that,  or  the  other  neighboring  organ.  It  would  lead 
us  too  far  to  consider  all  these  possibilities ;  as  a  rule,  perigastritis  of 
this  character  can  rarely  be  diagnosed  with  certainty.  In  many  in- 
stances pain  may  be  elicited  on  pressure  in  an  area  corresponding  to  the 
location  of  the  inflammatory  lesions.  Rosenheim  is  correct  in  his  state- 
ment that  perigastritis  may  be  the  cause  of  pain  in  those  cases  where 
the  presence  of  an  ulcer  is  positively  determined  and  where  all  treat- 
ment directed  against  the  ulcer  remains  futile. 

It  may  also  happen  that  adhesions  form  with  neighboring  organs,  and 
that  later  the  gastric  ulcer  perforates  directly  into  these  organs.  Briin- 
niche  describes  a  case  in  Avhich  the  ulcer  perforated  into  the  heart ; 
Habershon,  another  case  in  which  the  ulcer  perforated  into  the  transverse 
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colon,  and  in  whicli  fecal  vomiting  occurred.  West  reports  a  case  in 
which  the  ulcer  perforated  into  the  portal  vein  and  in  which,  subse- 
quently, fatal  })ylcphlcbitis  developed.  Perforation  of  gastric  ulcers 
into  the  pericardium  and  the  pleural  cavity  has  been  observed.  Pick 
has  described  a  case  in  which  a  round  ulcer  of  tlie  stomach  perforated 
the  abdomen.  Here  the  perforation  led  to  the  formation  of  an  abscess 
of  the  thoracic  Avail  that  finally  eroded  and  destroyed  several  of  the 
costal  cartilages,  so  that  the  clinical  diagnosis  of  a  rapidly  growing  sar- 
coma of  the  ribs  was  made.  Kolaczek  ^  described  a  case  in  which  gastric 
ulcer  led  to  the  formation  of  a  diverticulum  of  the  stomach.  This 
lesion  simulated  a  neoplasm  that  started  from  the  wall  of  the  stomach 
and  became  adherent  to  the  abdominal  walls.  The  patient  was  operated 
upon,  and  the  diverticulum  of  the  stomach  was  discovered.  Before  the 
ulcer  perforated  adhesions  had  formed  with  the  abdominal  wall,  so  that 
traction  on  the  wall  of  the  stomach  was  exercised  by  the  adhesive  bands. 

It  rarely  happens  that  the  ulcer  perforates  through  the  pleural  cavity 
and  leads  to  pneumothorax  or  pyopneumothorax. 

Subphrenic  Abscess  ;  Pyopneumothorax  Subphrenicus. — Ulcer 
rarely  leads  to  the  formation  of  an  encapsulated  abscess  containing  air 
underneath  the  diaphragm.  Leyden  was  the  first  to  describe  such  a 
lesion.  He  also  originated  the  term  that  is  in  common  use  to-day, 
"  pyopneumothorax  subphrenicus."  The  first  case  that  Leyden  reported 
in  1880  was  not  diagnosed  correctly  during  life.  On  autopsy  it  was 
found  that  an  ulcer  of  the  lesser  curvature  of  the  stomach  had  perforated 
the  stomach-wall  and  had  caused  the  lesion. 

The  clinical  picture  of  these  cases  is  essentially  that  of  pyopneumo- 
thorax, but  a  number  of  typical  symptoms  indicate  that  a  pus  focus 
containing  air  is  situated  below  the  diaphragm. 

Every  case  of  pyopneumothorax  subphrenicus  does  not  necessarily 
originate  from  a  gastric  ulcer.  Duodenal  ulcers  or  other  eroding  proc- 
esses of  the  intestine,  perforation  of  the  appendix,  or  abscesses  of  the 
liver  may  lead  to  the  same  condition.  The  majority  of  cases  of  left- 
sided  pyopneumothorax  subphrenicus,  however,  are  caused  by  gastric 
ulcer.  It  is  not  necessary,  of  course, — and  this  undoubtedly  makes  the 
diagnosis  more  difficult, — that  a  large  amount  of  air  accumulate ;  in 
many  instances  we  see  the  development  of  a  circumscribed  abscess  un- 
derneath the  diaphragm — that  is,  of  a  so-called  subphrenic  abscess.  In 
these  cases  symptoms  pointing  to  the  accumulation  of  air  are  necessarily 
absent.  The  most  important  feature  of  the  diagnosis  is  the  demonstra- 
tion of  an  exudate  in  the  lower  portion  of  the  thorax  ;  at  the  same  time 
cough  and  expectoration  are  absent  for  a  long  time  (Senator).  It  is  im- 
portant to  determine  that  the  lung  above  the  exudate  is  intact  and  dis- 
tensible, that  its  boundary  extends  downward  on  deep  inspiration,  and 
that  there  is  pure  vesicular  breathing.  The  signs  of  increased  pressure 
in  the  pleural  cavity  are  absent  at  the  same  time,  or  are,  at  least,  but 
slightly  evident.  The  thorax  on  the  afflicted  side  is,  as  a  rule,  not  very 
ectatic ;  the  intercostal  spaces  are  scarcely  obliterated.     In  those  cases 

1  Mltiheilungen  aus  clem  Grenzgebieten  der  Med.  u.  Chirurg.,  vol.  i.,  No.  2. 
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in  which  air  and  pus  are  present  together,  the  lower  portions  of  the 
thorax  protrude  very  much.  The  heart  is  only  slightly  dislocated  to 
the  opposite  side, — very  much  less  so  than  in  accumulation  of  pus  and 
air  in  the  pleural  cavity.  As  a  rule,  the  heart  is  pushed  slightly  upward. 
The  liver,  on  the  other  hand,  extends  deep  down  into  the  abdomen ; 
occasionally  as  far  as  the  umbilicus  or  even  still  further.  The  lower 
margin  of  the  organ  can  usually  be  distinctly  palpated  at  this  level. 
Manometry  is  also  a  valuable  aid  to  the  diagnosis  of  this  condition. 
Phuhl  has  called  attention  to  the  fact  that  the  manometer  rises  on  in- 
spiration if  the  canula  enters  the  cavity  below  the  diaphragm,  and  that 
on  expiration  it  falls.  In  case  the  lesion  is  within  the  pleural  sac  the 
reverse  will  be  seen. 

There  are,  of  course,  many  subphrenic  abscesses  that  are  so  small 
and  are  situated  in  such  hidden  positions  that  they  cause  no  objective 
symptoms.  Occasionally,  though  rarely,  the  abscesses  perforate  through 
the  diaphragm  into  the  air-passages  so  that  large  quantities  of  pus  are 
suddenly  expectorated. 

From  all  that  we  have  said,  it  will  be  seen  that  subphrenic  abscesses 
containing  air  are  easily  recognized  if  we  remember  all  the  different 
diagnostic  criteria  that  we  have  described  and  that  correspond  essentially 
with  those  originally  described  by  Leyden.  The  diagnosis  of  those 
subphrenic  abscesses  that  do  not  contain  air  is  more  difficult,  par- 
ticularly if  the  inflammation  extends  through  the  diaphragm  into  the 
pleural  cavity  of  the  same  side  as  the  abscess,  and  if  in  this  manner  a 
pleuritic  exudate  of  the  same  side  develops.  Senator  ^  is  undoubtedly 
right  when  he  states  that  we  are  frequently  justified  in  assuming  that 
subphrenic  abscess  forms  the  connecting  link  between  an  ulcer  of  the 
stomach  and  pleurisy  of  the  left  side  in  those  cases  particularly  where 
the  former  lesion  precedes  the  latter.  Senator  mentions  a  number  of 
other  factors  that  aid  in  the  diagnosis  of  subphrenic  abscess  complicated 
with  pleuritis  :  (1)  Violent  pain,  particularly  in  the  epigastric  region 
and  in  the  hypochondriac  region  of  one  side ;  (2)  pain  and  stifiiiess  of 
the  back  when  the  patients  attempt  to  sit  up ;  (3)  pain  on  belching  and 
sobbing ;  (4)  the  fact  that  patients  occupy  the  dorsal  position  even 
though  there  is  a  large  pleuritic  exudate  ;  this  is  considered  an  important 
sign  of  subphrenic  abscess,  because,  as  a  rule,  in  pleurisy  patients  lie  on 
the  diseased  side ;  (5)  more  or  less  severe  edema  of  the  lower  lateral 
and  posterior  portions  of  the  thoracic  wall  extending  into  the  lumbar 
region.  None  of  these  five  symptoms  alone  demonstrates  the  presence 
of  subphrenic  abscess  with  any  degree  of  certainty.  It  will  be  rare, 
however,  to  find  all  of  them  together  in  cases  of  pleuritic  exudate  or 
empyema,  so  that  when  we  do  find  them,  we  are  justified  in  suspecting 
the  presence  of  subphrenic  abscess. 

Subphrenic  abscess  may  terminate  in  different  ways.  We  have 
already  mentioned  perforation  through  the  lung  with  expectoration  of 
abundant  quantities  of  pus.  The  abscess  rarely  perforates  into  the 
abdominal  cavity.      When  this  occurs,  general  suppurative  pleuritis  or 

^  Charitc-Annalen,  1884. 
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giingrenous  peritonitis  and  ra])i(l  death  ensue.  Perforation  through  the 
skin  is  more  frequently  seen  ;  here  a  gastrocutaneous  fistula  develops. 
A  few  eases  are  also  on  record  in  which  pus  perforated  into  the  peri- 
cardial cavity,  leading  to  secondary  purulent  pericarditis  or  pyopneumo- 
pericarditis.  The  pus  has  been  known  to  perforate  into  the  transverse 
colon.  Here  profuse  diarrhea  resulted,  and  an  abundant  quantity  of 
])us  was  found  in  the  stools.  Occasionally  inflammation  of  the  portal 
vein  and  thrombosis  have  been  known  to  develop.  The  pus  may  per- 
forate into  the  pleural  cavity,  and  if  no  adhesions  were  present,  lead  to 
pyopneumothorax  or  pyothorax. 

We  see,  therefore,  that  under  all  circumstances  the  development  of 
subphrenic  abscess  from  ulcer  is  a  serious  complication.  The  only  way 
in  which  the  danger  of  this  complication  can  be  mitigated  or  possibly 
removed  is  by  making  an  early  diagnosis  and  giving  the  patient  the 
benefit  of  surgical  treatment. 

A  very  rare  complication  of  perforation  of  the  stomach  from  ulcer  is 
general  subcutaneous  emphysema.  Demarquay  ^  was  the  first  to  call 
attention  to  such  cutaneous  emphysema  after  solutions  of  continuity 
occurring  in  the  stomach  or  the  intestinal  canal.  He  showed  that  per- 
foration of  the  gastro-intestinal  tract,  followed  by  the  entrance  of  gas 
into  the  free  abdominal  cavity,  may  lead  to  cutaneous  emphysema  if,  at 
the  same  time,  the  parietal  peritoneum  is  injured ;  as,  for  instance,  after 
perforating  traumata  of  the  abdominal  wall  and  the  intestine,  or  trau- 
matic lesions  of  the  parietal  peritoneum  and  the  intestinal  canal  without 
perforation  of  the  abdominal  walls.  Such  an  injury  might  be  inflicted 
by  some  blunt  instrument.  His  views  are  different  from  those  of 
Roger,^  for  this  author  thinks  that  subcutaneous  emphysema  occurs  only 
if  the  solution  of  continuity  involves  a  portion  of  the  intestinal  tract 
that  is  normally  in  contact  with  the  subcutaneous  tissues — as  those 
portions  that  are  not  covered  by  peritoneum — or  is  accidentally  in  con- 
tact with  these  parts  (adhesions  with  the  parietal  peritoneum). 

Poensgen  ^  has  given  us  a  careful  summary  of  all  the  cases  of  cuta- 
neous emphysema  following  perforation  of  the  intestine  or  the  stomach 
into  the  free  peritoneal  cavity.  He  has  also  reported  a  case  that  he 
observed  in  Kussmaul's  clinic.  In  the  latter  case,  as  in  another  in- 
stance reported  by  Korach,*  the  gas  that  escaped  into  the  peritoneal 
cavity  was  combustible.  In  Korach's  case  there  were  a  gastric  ulcer 
and  advanced  ectasy.  The  ulcer  perforated  and  gas  escaped  into  the 
free  abdominal  cavity  ;  two  or  three  hours  afterward  circumscribed  cuta- 
neous emphysema  appeared  in  the  region  of  the  umbilicus  which  soon 
extended  with  great  rapidity  over  the  whole  body,  until  finally  the  pa- 
tient died.  The  gas  that  escaped  through  a  puncture  in  the  skin,  when 
lighted,  burned  with  a  puffy,  non-luminous,  slightly  bluish  flame  ;  in 

^  Essai  de  pneumatologie  medicale^  Paris,  1866. 
^  "  De  I'emphyseme  generalise,''  Arch.  gen.  de  med.,  1862. 

^Poensgen,  "Das  subcutane  Emphysem  nach  Continuitatstrennungen  des  Diges- 
tionstractus,  insbesondere  des  Magens, "  Inauq.  Diss.,  Strassburg,  1879. 
*  Korach,  Deutsch.  med.   Wochenschr.,  1880. 
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other  words,  showed  all  the  characteristics  of  a  hydrogen  flame.  The 
j)erforation  was  preceded  by  a  serious  error  in  diet  (eating  an  abundant 
quantity  of  bread  and  potatoes).  This  led  to  profuse  fermentation  and 
the  formation  of  large  quantities  of  gas,  particularly  of  hydrogen,  in 
the  stomach.  This  in  its  turn  led  to  rupture  of  the  ulcer,  digestion  of 
the  peritoneum,  and  finally  general  subcutaneous  emphysema.  Korach 
assumes  that  in  this  case  the  general  emphysema  primarily  started  from 
the  subperitoneal  cellular  tissue  of  the  anterior  abdominal  wall.  He 
argues  that  the  destruction  of  the  parietal  peritoneum  was  caused  by  the 
digestion  of  these  parts  by  the  stomach-contents  that  were  poured  into 
the  peritoneal  cavity ;  in  this  way  gas  entered  the  subperitoneal  cellular 
tissue  and  passed  from  here  through  the  intermuscular  and  interfascial 
cellular  tissues,  into  the  subcutaneous  cellular  tissue. 

The  diagnosis  of  general  cutaneous  emphysema  can  readily  be  made 
from  the  great  distention  of  the  skin  and  the  characteristic  crepitation 
that  is  heard  when  the  skin  is  palpated. 

Other  sequelae  of  ulcer  that  must  be  mentioned  are  stenoses  of  the 
cardia  and  the  pylorus.  In  general,  ulcers  are  rarely  located  in  the 
cardiac  region  of  the  stomach,  and  consequently  cicatricial  stenosis  of 
this  portion  of  the  organ  is  rarely  seen  to  follow  ulcer.  The  ulcer  is 
much  more  frequently  located  at  the  pylorus  or  in  its  immediate  vicinity ; 
consequently  the  termination  of  ulcer  in  cicatricial  stenosis  of  the  pylorus 
is  much  more  frequently  seen.  In  the  same  way  perigastric  adhesions 
in  the  neighborhood  of  the  pylorus  may  lead  to  contraction  or  twisting 
of  the  stomach,  and  in  this  way  to  ectasy  and  relative  insufiiciency  of 
the  organ. 

Other  forms  of  adhesions  may  also  interfere  with  the  motor  function 
of  the  stomach  and  lead  to  a  variety  of  symptoms  that  result  from  this 
interference.  Whether  or  not,  as  some  authors  assume,  spasm  of  the 
pylorus  caused  by  ulceration  can  lead  to  ectasy,  is  not  decided.  It  is  at 
least  conceivable  that  frequently  repeated  spasms  of  the  pylorus  might 
lead  to  hypertrophy  of  the  pyloric  musculature  and  ultimately  to  a  sten- 
osis of  the  lumen  of  the  pylorus.  We  can  hardly  doubt  that  muscular 
hypertrophies  of  this  character  are  often  produced  by  frequently  recur- 
ring spasms.  Leichtenstern  has  reported  a  case  of  tonic  spasm  of  the 
cardia  that  ultimately  led  to  hypertrophy  of  the  esophagus.  Hyper- 
trophy of  this  kind,  however,  will  only  rarely  lead  to  severe  degrees  of 
stenosis.  We  refer,  for  a  detailed  description  of  these  secondary  ecta- 
sies,  to  the  sections  on  this  condition. 

Another  sequel  of  ulcer  that  is  not  so  frequent  as  those  described 
above  is  severe  anemia.  Secondary  anemia  follows  ulcer  in  the  same 
way  as  it  follows  other  chronic  diseases  of  the  stomach,  as  carcinoma, 
atrophic  catarrh  of  the  stomach,  extended  toxic  gastritis,  etc.  This  secon- 
dary anemia,  according  to  Rosenheim,  occasionally  assumes  the  char- 
acter of  typical  progressive  anemia.  We  need  not  be  surprised  to  find 
progressive  anemia  in  diseases  of  the  stomach  in  which  the  functions  of 
the  organ  are  permanently  impaired,  in  which  the  general  nutrition  of 
the  patient  suffers  to  a  great  degree.      Apparently,  however,  things  are 
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different  in  the  case  of  ulcer,  for  here  the  fimctioii  of  the  stomach  per 
se  is  not  impaired  ;  on  the  contrary,  tiie  j)owers  of  the  or<>;an  are  occa- 
sionally increased.  If,  therefore,  we  occasionally  encounter  serious 
anemia  in  ulcer,  this  nuist  be  explained  from  the  insuHieient  amount  of 
food  that  is  eaten,  from  frequent  vomiting  or  constantly  recurring  attacks 
of  pain,  and,  above  all,  repeated  hemorrhages.  If  in  cases  of  this 
character  the  anamnesis  does  not  indicate  that  an  ulcer  exists  at  the 
same  time,  if  the  hemorrhages  remain  undiscovered,  it  may  easily 
hapi)en  that  the  anemia  that  a{)})ears  is  mistaken  for  a  primary  one. 

Complication  of  Ulcer  with  Carcinoma. — It  has  frequently  been 
found  that  carcinoma  develops  secondarily  on  the  basis  of  an  ulcer. 
Hauser  has  reported  the  most  careful  investigations  on  the  histologic 
processes  that  occur  when  ulcer  is  converted  into  carcinomatous  prolifer- 
ation of  tissues.  His  investigations  revealed  that  the  carcinomatous 
proliferation  starts  from  the  glandular  tubules  at  the  margin  of  the 
ulcer  as  soon  as  cicatrization  occurs,  causing  enormous  proliferation  of 
the  glands  and  a  change  in  the  character  of  their  epithelial  lining  in  the 
whole  area  of  the  cicatrix. 

Rokitansky  and  Dittrich,  in  their  day,  called  attention  to  the  occur- 
rence of  carcinoma  with  ulcer,  and  suspected  that  the  two  conditions 
were  etiologically  related.  According  to  Lebert,  9  of  every  100 
cases  of  carcinoma  of  the  stomach  are  due  to  ulcer.  Zenker  goes  so 
far  as  to  state  that  the  majority  of  cases  of  carcinoma  of  the  stomach 
originate  in  ulcer.  Rosenheim  states  that  the  proportion  is  as  6  is  to 
100.  Clinically  we  are  frequently  enabled  to  demonstrate  that  an  ulcer 
develops  into  a  carcinoma  if  we  will  only  observe  the  course  of  the  dis- 
ease with  sufficient  care.  The  symptoms,  of  course,  will  vary  according 
to  the  seat  of  the  lesion. 

At  first  more  or  less  pronounced  symptoms  of  ulcer  appear  for  some 
time — namely,  cardialgia,  acid  vomiting,  hematemesis,  circumscribed 
painful  areas,  etc.  These  symptoms,  as  is  so  frequently  seen  in  ulcer, 
may  improve  for  a  time,  only  to  grow  worse  again.  After  some 
time,  however,  the  disease-picture  changes  ;  the  patient  loses  strength  ; 
his  general  appearance  becomes  bad ;  he  grows  cachectic  ;  the  pain  no 
longer  appears  in  so  typical  a  manner  nor  so  regularly  as  in  simple 
ulcer  ;  the  appetite  is  lost  more  and  more ;  emaciation  and  general  loss 
of  strength  proceed  rapidly.  If  we  succeed  at  this  time  in  demonstrat- 
ing the  presence  of  a  tumor  in  the  pyloric  region,  and  if  considerable 
ectasy  of  the  stomach  develops  at  the  same  time,  we  must  think  of  car- 
cinoma. Of  course,  we  must  never  forget  that  functional  hypertrophy 
of  the  gastric  musculature  or  an  indurated  scar  in  the  region  of  the 
pylorus  may  lead  to  the  formation  of  a  palpable  swelling,  and  that  this 
is  not  a  rare  occurrence  in  gastric  ulcer.  The  duration  of  the  stomach 
affection,  even  though  it  persists  for  many  years,  is  of  no  value  in  the 
diagnosis.  An  ulcer  that  persists  for  years  may  lead  to  the  formation 
of  a  tumor,  just  as  well  as  a  carcinoma  that  develops  secondarily  from 
an  ulcer.  The  tumor,  itself,  therefore,  indicates  very  little.  The  diag- 
nosis may  be  directed  in  favor  of  carcinoma  if  the  symptoms  apparently 
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remain  stationary,  but  at  the  same  time  the  general  strength  of  the 
patient  rapidly  decreases  and  a  tumor  develops  within  a  comparatively 
short  time.  Occasionally  the  size  and  shape  of  the  tumor  may  give 
some  information,  for  simple  muscular  hypertrophy  of  the  stomach  or  a 
cicatrix  of  the  organ  usually  leads  to  the  formation  of  a  uniform  tumor 
that  generally  remains  small ;  carcinoma,  on  the  other  hand,  produces  a 
tumor  that  frequently  assumes  an  irregular  shape  and  feels  nodular. 
The  latter  also  increases  in  size  in  the  course  of  the  disease,  whereas 
the  first-named  form  of  tumor  does  not  grow. 

It  might  be  thought  that  the  question  whether  or  not  a  carcinoma  is 
present  could  easily  be  answered  by  an  examination  of  the  gastric  secre- 
tion ;  we  know  that  in  carcinoma  of  the  stomach  free  hydrochloric  acid 
is,  as  a  rule,  absent,  whereas  in  ulcer,  on  the  contrary,  there  is  usually 
an  excessive  production  of  hydrochloric  acid.  This  criterion,  however,, 
is  not  valid.  We  know  from  clinical  observation  that  in  these  cases  of 
carcinoma  the  excessive  production  of  hydrochloric  acid  persists  for  a 
long  time ;  in  some  rapidly  fatal  cases  hyperacidity  has  even  been  found 
until  death.  As  a  matter  of  fact,  it  seems  to  be  the  rule  that  in  those 
exceptional  cases  in  which  free  hydrochloric  acid  is  found  in  carcinoma 
of  the  stomach  the  carcinoma  will  be  found  to  have  developed  from  a 
round  ulcer.  Sticker  ^  was  the  first  to  call  attention  to  this  fact  at  the 
Sixth  Congress  for  Internal  Medicine. 

Rosenheim  attempts  to  explain  this  peculiarity  by  assuming  that 
carcinomata  that  complicate  ulcer  grow  for  a  long  time  near  the  bottom 
of  the  ulcer,  so  that  the  mucous  membrane  of  the  organ  apparently 
remains  intact  for  a  considerable  period  of  time.  To  judge  from  my 
personal  experience,  the  duration  of  the  affection  plays  a  considerable 
role.  I  have  examined  a  large  number  of  cases  in  which  the  hyper- 
acidity that  accompanied  the  ulcer  gradually  decreased,  so  that  finally 
there  was  subacidity  and  ultimately  complete  absence  of  free  hydro- 
chloric acid.  In  these  cases  I  succeeded  in  diagnosing  the  development 
of  cancer  on  the  basis  of  an  ulcer  from  the  presence  of  a  slowly  growing 
tumor,  the  increasing  cachexia,  and  the  symptoms  of  ulcer  that  existed 
for  some  time  before.  The  diagnosis  was  always  corroborated  by 
autopsy.  In  order  to  render  such  a  diagnosis  the  cases  must  be  kept 
under  observation  for  a  long  time  and  the  stomach-contents  frequently 
examined.  A  single  chemical  examination  of  the  stomach-contents  has. 
still  less  value  here  than  such  a  single  examination  in  other  diseases  of 
the  stomach.  If  cases  of  this  kind  are  studied  up  to  their  death,  it  will 
usually,  though  not  always,  be  found  that  the  secretion  of  hydrochloric 
acid  gradually  decreases.  The  determination  of  this  gradual  decrease 
is  very  important  for  the  diagnosis,  provided  we  know  that  an  ulcer 
existed  and  we  can  determine  that  a  tumor  is  developing  rapidly. 

[Professor  Barling  ^  expresses  the  belief  that  some  French  observers 
have  unduly  magnified  the  frequency  with  which  cancer  is  grafted  upon 
gastric  ulcer.     His  observation  and  study  lead  him  to  disbelieve  in  the 

^  See  Verhandl.  d.  VI.  Cong.  f.  innere  Med.,  p.  371. 
2  Brit.  Med.  Jour.,  October  f9,  1901. 
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frequency  of  its  occurrence.  Hirsclifekl,  of  Berlin/  discredits  the  view 
that  gastric  ulcer  predisposes  to  carcinoma,  and  states  the  fact  that  out 
of  i)00  cases  of  cancer  of  the  stomach  reportctl  in  \"ienna,  only  b.Q  per 
cent,  appeared  subsequent  to  gastric  ulcer.  He  also  calls  attention  to 
the  wide  distribution  of  gastric  ulcer  in  certain  districts  wherein  carci- 
noma is  no  more  commonly  seen  than  elsewhere.  It  is  also  to  be  noted 
that  females,  who  are  most  prone  to  gastric  ulcer,  are  less  liable  than 
males  to  cancer  of  the  stomach.  In  cities  where  gastric  ulcer  is  rare, 
as  in  Vienna,  the  number  of  women  with  cancer  of  the  stomach  is 
greater  than  in  Hamburg,  where  gastric  ulcer  is  more  than  twice  as 
frequent. — Ed.] 

Hour=glass  Contraction  of  the  Stomach. — We  have  already  men- 
tioned that  ulcer  of  the  stomach  may  gradually  lead  to  cicatricial  mal- 
formations, adhesions,  and  anomalies  in  the  position  of  the  stomach. 
So-called  hour-glass  contraction  of  the  stomach,  a  condition  that  is 
occasionally  congenital,  may  also   result  from   ulcer.      Nearly  all  the 


Fig.  18. 
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cases  of  hour-glass  contraction  of  the  stomach  that  have  so  far  been 
observed  were  found  by  chance  on  autopsy  ;  nevertheless  I  do  not  doubt 
that  this  anomaly  could  be  diagnosed  during  life  in  the  majority  of  cases 
if  the  patients  were  examined  with  sufficient  care.  The  nature  of  this 
disease,  as  indicated  by  the  term  "hour-glass  form,"  consists  in  a 
division  of  the  stomach  into  two  compartments  by  a  cicatricial  retrac- 
tion of  a  portion  of  its  wall.  Of  the  two  divisions,  one  appertains  to 
the  cardiac  region  of  the  stomach,  the  other  to  the  pyloric  region,  and 
the  two  communicate  with  each  other  through  an  opening  that  may 
vary  in  size  in  different  cases.  Fig.  18,  copied  from  the  treatise  by 
Schmid-Monnard,^  represents  a  typical  example  of  hour-glass  contrac- 
tion of  the  stomach. 

This  case  is  particularly  interesting  because  it  constitutes  one  of  the 
few  instances  in  which  the  diagnosis  was  made  during  life,  and  in 
which  the  condition  was    cured    by  operative  interference.       Fig.   19 

^  German  Congress  of  International  Medicine,  1902. 
2  Mutich.  med.   Wochenschr.,  1893,  No.  19. 
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represents  the  form  of  the  stomach  after  the  operation.  The  diagnosis 
of  ulcer  of  the  stomach,  hour-glass  contraction  of  the  stomach,  with 
incomplete  stenosis,  was  made.  The  ulcer,  together  with  the  thickened, 
retracted  portion  of  the  stomach- wall,  was  excised,  and  the  edges  of  the 
wound  united  so  that  the  suture  was  situated  vertically  to  the  incision. 
By  this  operation  the  indentation  of  the  stomach  was  completely  removed, 
as  was  shown  by  inflation  and  percussion. 

I  need  hardly  mention  that  hour-glass  contraction  of  the  stomach 
may  also  be  caused  by  other  pathologic  processes.  Another  important 
diagnostic  feature  may  be  mentioned  in  this  place.  Jaworski  has  re- 
ported a  number  of  cases  that  he  calls  "  ectasia  ventriculi  paradoxa." 
These,  in  all  probability,  were  cases  of  hour-glass  contraction  of  the 
stomach,  for  Jaworski  mentions  that  he  .observed  the  following  symp- 
tom, which  he  considers  characteristic  for  this  paradoxic  ectasy — namely, 
that  he  was  able  to  elicit  succussion  sounds,  and  still  was  unable  to 
remove  anything  from  the  stomach  through  the  sound ;  further,  that  he 
could  fill  the  stomach  with  a  stated  quantity  of  water  and  was  unable 
to  remove  more  than  a  portion  of  the  water  he  had  introduced. 

In  one  case  reported  by  Eichhorst  the  deformity  could  be  seen 
through  the  thin  abdominal  walls  of  the  patient.  Inflation  of  the 
stomach  with  carbonic  acid  gas  or  air  is  an  important  diagnostic  adju- 
vant, for  by  this  procedure  the  peculiar  formation  of  the  stomach  can 
usually  be  recognized  without  difliculty,  provided  the  abdominal  walls 
are  not  too  fat.  In  several  cases  I  have  been  able  to  make  the  diag- 
nosis of  hour-glass  contraction  of  the  stomach  by  studying  the  outline 
of  the  organ  after  inflation.  If  this  anomaly  exists,  both  hypochondriac 
regions  will  protrude,  while  between  the  two  hypochondriac  swellings  a 
furrow "  of  varying  depth  will  be  seen.  On  both  sides  of  this  furrow 
there  will  be  a  loud  tympanic  sound,  whereas  this  sound  cannot  be 
elicited  in  the  middle.  It  may,  of  course,  also  happen  that  only  one 
half  of  the  stomach  becomes  distended.  The  size  of  the  opening  com- 
municating these  two  halves  varies  greatly  ;  Sacke  ^  has  reported  a  case 
in  which  the  communicating  orifice  was  only  three-quarters  of  a  centi- 
meter in  diameter.  As  a  rule,  the  two  halves  are  not  equal ;  usually 
the  pyloric  half,  as  in  the  case  pictured  above,  is  smaller  than  the  car- 
diac half.  The  food  remains  for  some  time  in  the  latter,  so  that  hyper- 
trophy of  the  muscularis,  and  even  secondary  changes  of  the  gastric 
mucosa,  together  with  dilatation  of  this  portion  of  the  organ,  may 
develop.  We  refer  to  the  section  on  Anomalies  in  the  Position  and 
Form  of  the  Stomach,  for  the  other  clinical  symptoms  of  this  condition. 

The  most  common  origin  of  this  anomaly  of  form  is  ulcer.  Usually 
the  ulcer  occupies  both  surfaces  of  the  stomach ;  when  it  contracts  it 
draws  the  middle  portion  inward  ;  or  there  may  be  several  ulcers  on  the 
anterior  and  posterior  wall  of  the  stomach  that  lead  to  contraction  of 
the  stomach-wall  when  they  become  cicatrized. 

Incidentally,  I  might  mention  that  this  condition  can  be  cured  by 
operative  measures,  as  shown  by  the  case  of  Schmid-Monnard.     It  is, 

^  Virchow's  Arch.,  vol.  cxxxiv. 
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of  course,  impossible  for  me  to  describe  the  special  surgical  measures 
that  are  applicable  to  each  individual  case. 

Clinical  Forms  of  Ulcer. — As  we  have  already  emphasized  in 
describing  the  symptoms  of  ulcer,  the  clinical  picture  and  the  symptom- 
comj^lex  of  this  lesion  may  vary  greatly.  There  are  cases  in  which  the 
typical  picture  of  violent  and  regularly  recurring  cardialgia,  with  vomit- 
ing, occasionally  hematemesis,  circumscribed  painful  pressure-points, 
pronounced  hyperaciditas  hydrochlorica,  and  similar  symptoms  are 
seen.  There  are  other  cases  in  which  the  symptoms  of  severe  anemia 
develop  with  mild,  but  in  no  wise  characteristic,  dyspeptic  symptoms  ; 
finally,  there  are  cases  that  remain  altogether  latent  until  the  sudden 
occurrence  of  a  hemorrhage  or  a  perforation  leads  us  to  suspect  the 
presence  of  ulcer.  In  view  of  the  changeable  character  of  the  clinical 
picture  many  arbitrary  types  have  been  described,  and,  as  a  matter  of 
fact,  nearly  every  writer  on  this  subject  has  enumerated  a  variety  of 
clinical  pictures  of  ulcer  of  the  stomach  and  has  grouped  different  forms 
together.  At  all  events,  in  addition  to  those  types  that  w'e  have  already 
described  we  may  distinguish  the  following  regular  types : 

1.  Hemorrhagic  Form. — This  may  run  an  acute  or  a  more  chronic 
course,  and  be  latent  in  the  beginning,  so  that  the  ulcer  at  first  produces 
no  marked  symptoms.  Suddenly,  however,  violent  hematemesis  occurs 
that  may  be  so  intense  that  the  patients  succumb  to  the  profuse  loss  of 
blood.  In  other  cases  the  hemorrhage  is  not  immediately  fatal,  but  as 
a  result  of  the  loss  of  blood  severe  anemia  develops  that,  it  appears, 
may  exercise  a  favorable  influence  on  the  process  of  healing.  We  cer- 
tainly occasionally  see  that  the  symptoms  of  ulcer  rapidly  improve  and 
gradually  disappear  altogether  after  such  a  hemorrhage.  Possibly 
hemorrhage  per  se  is  not  responsible  for  this  favorable  issue  so  much 
as  the  fact  that  anemia  develops ;  the  patients  are  forced  to  remain 
quiet  and  to  live  on  a  carefully  selected  diet ;  in  other  words,  a  variety 
of  factors  are  indirectly  eliminated  that  interfere  with  the  healing  of 
the  ulcer.  In  other  instances  the  course  of  the  disease  is  more  chronic. 
Lebert  has  given  this  chronic  hemorrhagic  form  a  name  that,  in  my 
opinion,  is  very  well  selected — namely,  the  "  scorbutic  form."  The  loss 
of  blood  during  each  attack  of  hematemesis  is  inconsiderable,  but  the 
hemorrhages  recur  very  frequently.  Bouveret  reports  the  case  of  a 
patient  who  suffered  from  twelve  hemorrhages  in  ten  months.  The 
stools  almost  constantly  contained  a  small  quantity  of  blood.  The 
patient  was  so  reduced  and  cachectic  from  this  bleeding  that  a  fatal  issue 
was  several  times  regarded  as  imminent ;  nevertheless  the  patient  ulti- 
mately recovered,  although  the  convalescence  was  slow. 

[A  case  of  this  dangerous  type  of  ulcer  under  my  observation,  that 
had  continued  for  several  years,  was  relieved  by  excision  of  the  ulcer 
twelve  months  since,  and  has  remained  well  to  the  present  time.  The 
lesion  was  located  in  the  posterior  wall,  near  the  lesser  curvature  of  the 
stomach,  and  the  erosion  had  extended  to  the  serous  coat. — Ed.] 

2.  Acute  Perforative  Form. — Here,  too,  the  ulcerative  process  runs 
a  latent  course.     There  are  either  no  dyspeptic  symptoms  at  all  or  only 
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mild  ones.  Suddenly  and  unexpectedly  perforation  occurs  that,  in  the 
majority  of  cases,  rapidly  leads  to  death.  In  almost  all  the  cases  the 
ulcers  are  situated  on  the  anterior  wall  of  the  stomach.  I  have  reported 
an  example  of  this  kind  in  the  beginning  of  this  section. 

3.  Chronic  Dyspeptic  Form. — Here  the  symptoms  of  dyspepsia  are 
more  conspicuous  than  the  symptoms  of  ulcer  proper.  Judging  from 
the  former  array  of  symptoms,  the  diagnosis  of  chronic  catarrh  may 
seem  more  probable  than  that  of  ulcer.  Possibly  the  diagnosis  nervous 
dyspepsia  may  be  made.  The  patients,  it  is  true,  complain  of  pain  and 
a  feeling  of  discomfort  after  eating,  but  the  pain  does  not  recur  regu- 
larly nor  has  it  the  character  of  cardialgic  attacks.  The  region  of  the 
stomach  may  be  veiy  sensitive  to  pressure,  and  there  may  be  an  occa- 
sional attack  of  vomiting,  but  none  of  these  symptoms  are  peculiar  to 
typical  ulcer,  but  are  symptoms  that  are  encountered  in  many  other 
affections  of  the  stomach.  The  most  important  points  in  these  cases  are 
the  presence  of  hyperaciditas  hydrochlorica  and  the  absence  of  large 
quantities  of  mucus,  for  these  two  symptoms  make  it  possible  or  prob- 
able that  idcer  is  present,  even  though  they  do  not  necessarily  demon- 
strate its  absence  with  certainty. 

[The  differential  points  above  noted  might  incorrectly  lead  one  to 
consider  certain  intractable  cases  of  hyperchlorhydria  as  instances  of 
gastric  ulcer.  The  differentiation  between  these  affections  is  occasionally 
trying,  and  must  be  settled  by  bringing  to  our  assistance  the  discovery 
of  localized  tenderness  and  the  other  stigmata  of  ulcer. — Ed.] 

4.  Qastralgic  or  Neuralgic  Form. — In  this  form  gastralgic  symp- 
toms are  the  most  conspicuous  ones.  It  is  possible  to  confound  this 
condition  with  purely  nervous  cardialgia,  and  the  diflPerential  diagnosis 
between  the  two  diseases  may  frequently  be  very  difficult.  It  is  less 
difffcult  to  differentiate  the  neuralgic  form  of  ulcer  from  the  attacks  of 
pain  of  cholelithiasis. 

5.  Vomitive  Form  of  Lebert. — In  this  form  vomiting  is  the  most 
disagreeable  and  the  most  serious  symptom.  The  patients  vomit  nearly- 
all  food,  and,  as  a  result,  em.aciation  is  frequently  veiy  marked. 

6.  Cacliectic  Form. — The  patients  appear  xerx  cachectic ;  they  are 
emaciated,  very  pale,  and  sick-looking,  so  that  a  diagnosis  of  carcinoma 
may  be  made.  This  form  is  seen  chiefly  in  the  late  stages  of  an  ulcer 
of  the  stomach  of  long  standing.  It  is  also  seen  in  old  cases  of  chronic 
hypersecretion  that  are  associated  with  ulcer ;  also,  finally,  in  cases  of 
advanced  ectasy  that  are  due  to  ulcerative  cicatrices.  In  this  form  the 
symptoms  of  general  decay  and  of  cachexia  are  the  most  conspicuous 
ones,  although  occasionally  attacks  of  pain  and  vomiting  may  super^'cne. 

These  are  the  different  types  that  Lebert  first  distinguished.  INIodem 
authors,  as  Rosenheim  and  Bouveret,  still  adhere  to  this  classification. 
It  would  be  an  easy  matter  to  distinguish  other  t^'pes,  for  in  reality 
there  are  numerous  intermediary  forms.  We  must  always  remember, 
however,  that  the  clinical  picture  of  ulcer  varies  greatly ;  that  the  dis- 
ease in  one  instance  runs  a  ty})ical  course,  in  another  produces  no  symp- 
toms whatever,  and  that,  finally,  symptoms  of  the  one  or  the  other 
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group  may  alternate.  In  order  to  avoid  confusion  the  eases  should  be 
very  earetnlly  observed  ;  but  even  if  this  is  done  it  will  occasionally 
happen  that  the  diagnosis  of  round  ulcer  is  made  very  late  in  the  course 
of  some  disease  that  seems  to  be  unimportant. 

Duration  and  Course. — As  indicated  by  the  name  "  ulcus  chroni- 
cuni,"  ulcer  of  the  stomach,  as  a  rule,  runs  a  chronic  course.  The  ulcer 
may  remain  latent  for  long  time,  then  a  hemorrhage  suddenly  occurs, 
and  the  presence  of  an  ulcer  is  revealed.  At  the  same  time  it  is  usually 
altogether  impossible  to  determine  how  long  this  ulcer  has  existed ;  m 
many  cases  it  is  also  impossible  to  determine  with  certainty  when  the 
ulcer  healed.  As  long  as  pain  persists  we  must  assume  that  the  ulcer 
is  not  completely  healed,  or  that,  at  least,  sequeke  of  the  ulcer  still  exist. 
Even  though  the  pain  stops  the  ulcer  may  not  be  completely  healed, 
but  a  recurretice  may  be  in  process  of  development. 

There  are,  undouljtedly,  cases  that  run  a  rapid-  course.  The  more 
recent  an  ulcer  and  the  sooner  it  is  rationally  treated,  the  more  readily 
will  it  heal.  Many  ulcers  do  not  heal  because  conditions  exist  that  are 
unfavoral)le  to  a  cure ;  the  patients,  for  instance,  may  continue  to  live 
on  an  inapproj^riate  diet,  and  to  eat  coarse  and  irritating  food.  Such 
indiscretions  will  not  only  impede  recovery,  but  will  also  favor  the 
development  and  extension  of  the  ulcerative  process. 

Lebert  has  determined  that  the  average  duration  of  an  ulcer  varies 
from  three  to  five  years.  I  do  not  believe  that  this  statement  is  quite 
correct.  A  number  of  observations  are  on  record  of  ulcer  of  the  stom- 
ach that  persisted  for  twenty  or  thirt\'  years,  and  these  obsers^ations  are 
undoubtedly  correct,  for  we  know  that  many  ulcers  never  heal  com- 
pletely, for  the  reason  chiefly  that  they  extend  so  deep  into  the  stomach- 
wall  and  cover  so  large  an  area  that  a  complete  restitution  to  normal  is 
impossible. 

These  cases  of  long  duration  that  I  have  observed  were  usually  com- 
plicated ones.  If,  for  instance,  an  ulcer  is  situated  in  the  pyloric  region, 
the  pylorus  might  become  contracted  by  cicatricial  tissue,  and  in  this 
way  ectasy  of  the  stomach  secondarily  develop ;  or  the  ulcer  might  lead 
to  adliesions  with  neighboring  organs,  with  all  the  sequelte  that  would 
result  from  such  a  complication. 

The  course  of  ulcer  usually  varies  in  many  directions.  If  the  pa- 
tients are  placed  on  a  strict  diet  and  if  the  general  treatment  is  rational, 
all  symptoms  frequently  disappear  within  a  short  time.  The  patients 
consider  themselves  ciu'ed ;  at  the  expiration  of  several  weeks,  months, 
or  years,  however,  new  disturbances  suddenly  appear  that  are  analogous 
to  the  ones  complained  of  before.  Many  of  these  cases  may  simply  be 
a  recurrence  of  ulcer,  but  whether  this  applies  to  all  cases  is  doubtful. 
Sometimes  the  disturbances  remain  absent  only  so  long  as  the  patient 
adheres  to  the  dietarv  reg-ulations  that  have  beeu  given  him.  Eegular  car- 
dialgic  attacks,  it  is  true,  may  disappear,  but  as  soon  as  a  slight  variation 
in  the  diet  is  attempted,  pain  retimis.  Cases  of  this  kind  can  hardly 
be  considered  cured.  Occasionally  all  pain  stops  ■u'ithiu  a  few  days  after 
the  treatment  of  ulcer  is  inaugurated,  particularly  if  the  patients  remain 
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altogether  quiet.  If  these  patients  were  allowed  to  get  up  and  to  resume 
their  former  diet,  the  old  disturbances  would  immediately  return.  We 
can  speak  of  the  cure  of  an  ulcer  with  some  degree  of  certainty  only 
when  all  symptoms  of  ulcer  have  completely  disappeared  and  when  the 
patient  has  remained  completely  free  from  all  distress  for  a  long  period 
of  time.  The  only  symptom  that  seems  to  persist,  even  after  the  ulcer 
has  healed,  is  hyperacidity.  This  need  not  surprise  us,  for  a  tendency 
to  hyperacidity  is  seen  in  many  subjects ;  it  is  not  a  result  of  ulcer,  but 
merely  a  factor  that  renders  the  ultimate  cure  of  the  lesion  more  diffi- 
cult. In  this  sense  hyperacidity  may  persist  even  after  the  ulcer  is 
healed ;  even  though  this  be  the  case,  however,  a  new  ulcer  need  not 
develop,  for  many  persons  suffer  from  hyperacidity  who  are  not  afflicted 
with  ulcer.  At  all  events,  we  should  be  very  conservative  in  declaring 
a  patient  completely  cured,  and  should  advise  all  our  patients  to  live  a 
rational  life  in  all  respects  for  a  long  time  after  the  complete  disappear- 
ance of  all  symptoms  of  ulcer. 

Prognosis. — In  general  it  may  be  said  that  the  more  recent  the 
ulcer,  the  more  favorable  the  prognosis.  The  better  insight  that  we 
have  gained  into  the  pathogenesis  of  ulcer  has  led  to  the  adoption  of 
more  rational  methods  of  treatment,  so  that  nowadays  the  results  are 
more  favorable  than  formerly.  We  can  readily  understand,  however, 
why,  notwithstanding  all  this,  many  cases  of  ulcer  are  not  cured ;  for 
many  ulcers  do  not  give  rise  to  early  characteristic  symptoms,  and, 
as  a  result,  the  patients  are  not  treated  correctly  for  a  long  time.  Again, 
many  patients,  although  they  know  that  they  are  afflicted  with  ulcer, 
refuse  to  undergo  a  strict  form  of  treatment  so  long  as  their  symptoms 
are  not  very  severe ;  many  physicians  even  content  themselves  with 
prescribing  a  few  general  dietary  regulations,  or  administering  this,  that, 
or  the  other  drug.  In  this  way  many  ulcers  become  chronic  that  would 
have  been  cured  within  a  short  time  had  a  rest-cure  been  insisted  upon 
from  the  very  beginning.  In  hospitals  and  clinics  the  results  of  a  strict 
rest-cure  are  much  better  to-day  than  they  were  formerly ;  in  private 
practice  a  strict  method  of  treatment  for  ulcer  can  rarely  be  carried 
out.  This  is  in  part  due  to  external  circumstances  ;  nevertheless  every 
physician  should  emphatically  insist  on  a  strict  rest-cure.  The  sooner 
rational  treatment  of  an  ulcer  is  begun,  the  better  the  chances  of  a  cure ; 
the  older  the  ulcer,  the  more  difficult  is  it  to  cure  ;  in  addition,  compli- 
cations and  sequelae  are  more  liable  to  occur.  If  the  ulcers  are  very 
deep  and  extend  to  the  serosa  or  neighboring  organs,  or  if  they  occupy 
a  large  surface,  thev  can  never  really  be  cured. 

Relapses  may,  of  course,  occur,  even  though  treatment  is  conscien- 
tiously carried  out.  We  have  already  explained  the  reasons  for  this  in 
the  sections  on  the  Etiology  and  Pathogenesis  of  Ulcer. 

The  mortality  from  ulcer  is  in  general  estimated  as  from  8  to  10  per 
cent.  In  each  individual  case  the  duration  of  the  ulcer  must  be  con- 
sidered in  rendering  a  prognosis.  The  more  recent  the  lesion  the 
smaller  its  extent  and  depth,  and  the  sooner  strict  treatment  is  instituted 
the  better  the  prognosis. 
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The  seat  of  the  ulcer  is  also  important.  Ulcers  in  the  cardiac  region 
are  more  liable  to  lead  to  stenosis  of  the  cardia,  and  in  this  way  to  in- 
terfere with  the  ingestion  of  food.  Ulcers  in  the  region  of  the  pylorus 
may  lead  to  cicatricial  stenosis  of  the  pylorus  with  severe  degrees  of 
ectiisy  of  the  stomach.  In  these  cases  operative  treatment  alone  offers 
chance  of  a  cure.  In  cases  of  cardiac  stenosis  the  methodic  applica- 
tion of  the  esophageal  bougie  may  do  some  good.  If  an  ulcer  under- 
goes cicatrization,  this  does  not  necessarily  indicate  that  the  patient  is 
cured.  Permanent  disturbances  may  also  result  if  the  cicatrix  is  situ- 
ated in  other  portions  of  the  stomach  than  those  mentioned  above. 

Deep  ulcers  may  lead  to  fatal  hemorrhage.  Recently  I  had  occasion 
to  observe  a  case  that  died  from  a  fatal  hemorrhage  from  the  pancreatic 
artery.  Ulcers  of  the  fundus  may  become  adherent  to  the  spleen,  and 
in  this  way  lead  to  splenitis  and  other  serious  sequelae.  If  ulcers  of 
the  anterior  wall  are  very  deep  and  develop  rapidly,  perforation  may 
occur.  If  ulcers  of  the  posterior  wall  and  the  lesser  curvature  progress 
rapidly,  lethal  hemorrhages  may  result. 

If  hypersecretion  exists  together  with  ulcer,  the  prognosis  as  to  gen- 
eral health  is  less  favorable  than  if  there  is  simple  hyperacidity ;  for 
hypersecretion,  while  it  may  be  somewhat  reduced,  is  rarely  completely 
cured.  This  perversion  of  function  always  leads  to  prolonged  stagna- 
tion of  the  ingesta,  and  in  this  way  constitutes  a  permanent  source  of 
irritation  for  the  ulcer.  I  have  already  mentioned  that  carcinoma  may 
occasionally  develop  from  ulcer. 

We  see,  therefore,  that  a  patient  with  an  ulcer  of  the  stomach  is  ex- 
posed to  manifold  dangers.  It  is  impossible  in  each  individual  case  to 
render  a  favorable  prognosis  with  any  degree  of  certainty  ;  we  may  say, 
however,  that  the  prospect  of  cure  will  always  be  greater  the  sooner  the 
patient  undergoes  a  strict  and  rational  ulcer  cure. 

Diagnosis. — The  description  of  the  symptoms  that  we  have  given 
shows  very  clearly  how  difficult  the  diagnosis  of  ulcer  may  be.  In 
many  instances  the  subjective  symptoms  alone  enable  us  to  make  a  diag- 
nosis of  ulcer  with  certainty ;  in  other  instances  it  may  be  impossible  to 
recognize  the  disease,  even  though  all  the  methods  of  examination  that 
we  know  of  are  employed.  We  must  never  forget,  on  the  one  hand, 
that  no  single  symptom,  not  even  the  vomiting  of  blood,  absolutely 
demonstrates  the  presence  of  an  ulcer  ;  and  that,  on  the  other  hand,  an 
ulcer  may,  under  certam  circumstances,  run  its  course  without  produc- 
ing any  symptoms  whatever. 

In  attempting  to  render  a  diagnosis,  three  questions  above  all  must 
be  answered :  First,  Is  an  ulcer  present  ?  Second,  if  possible.  Where  is 
the  ulcer  located  ?  Third,  Is  the  ulcer  a  simple  one  or  is  it  complicated, 
and  what  are  the  complications  ?  If  in  the  case  of  a  young  anemic  girl 
violent  attacks  of  cardialgia  appear  regularly  one  to  two  hours  after 
each  meal,  finally  terminating  with  vomiting  of  very  acid  masses ;  if 
the  patient  has  a  circumscribed  painful  pressure-point  in  the  epigastric 
region,  and  possibly  another  one  on  the  left  side  next  to  the  spinal 
column ;  if  the  patient  further  gives  a  history  of  hematemesis  a  short 
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time  before — if,  in  a  case  of  this  kind,  the  analysis  of  the  stomach- 
contents  removed  two  or  three  hours  after  a  test-meal  or  one  hour  after 
a  test-breakfast  shows  little  residue,  but  well-digested  remnants  and  high 
values  for  hydrochloric  acid,  the  diagnosis  of  "  ulcer "  may  be  made. 
A  symptom-complex  of  this  kind,  however,  is  rarely  observed.  This, 
that,  or  the  other  symptom  may  be  absent,  or  the  majority  of  the  symp- 
toms may  be  absent  and  only  one  or  the  other  be  present. 

Three  symptoms  are  particularly  important  for  the  diagnosis  :  (1) 
Pain  in  the  region  of  the  stomach,  that  may  either  be  felt  in  a  cu-cum- 
scribed  area  on  pressure  or  palpation,  or  may  occur  in  paroxysms  and  be 
dependent  on  the  ingestion  of  food.  (2)  Gastric  hemorrhages.  (3) 
Increased  values  for  hydrochloric  acid.  All  the  other  dyspeptic  dis- 
turbances, as  belcliing,  heartburn,  and  vomiting,  are  less  important. 
On  the  one  hand,  these  last-named  symptoms  may  be  completely  absent, 
and,  on  the  other,  they  may  be  present  in  a  great  many  other  diseases 
of  the  stomach. 

If  the  above-named  three  symptoms  occur  together,  the  diagnosis 
may  be  considered  positive ;  if  one  or  the  other  is  absent,  the  diagnosis 
becomes  doubtful.  Quite  frequently  pain  is  the  only  symptom.  If  it 
is  confined  to  one  circumscribed  area  of  the  gastric  region ;  if  at  the 
same  time  there  is  a  circumscribed  painful  pressure-point  next  to  the 
spinal  column ;  if,  finally  the  attacks  of  pain  occur  regularly  at  the 
height  of  digestion — the  diagnosis  of  ulcer  is  the  most  probable  one. 
It  is  also  important  to  determine  whether  the  pain  varies  in  intensity 
according  to  the  position  of  the  body,  and  whether  it  is  influenced  by 
movements  of  the  body.  There  are  many  cases  in  which  the  pain  is 
only  moderate,  and  in  which  no  strictly  circumscribed  painful  pressure- 
point  can  be  found  on  palpation.  This  is  particularly  the  case  if  the 
ulcer  is  situated  in  the  posterior  wall  of  the  stomach.  If  in  these  cases 
an  examination  of  the  stomach-contents  reveals  hyperaciditas  hydro- 
chlorica,  this  finding  speaks  in  favor  of  ulcer.  At  the  same  time  in- 
creased values  for  hydrochloric  acid  do  not  by  any  means  demonstrate 
the  presence  of  an  ulcer,  for  we  must  never  forget  that  hyperaciditas 
hydrochlorica  frequently  occurs  without  ulcer.  Patients  with  hyper- 
aciditas hydrochlorica  also  frequently  suffer  from  attacks  of  cardialgia, 
and  in  both  diseases  these  attacks  occur  only  after  the  ingestion  of  cer- 
tain articles  of  food.  Cardialgia  in  these  instances  is  due  to  the  in- 
creased production  of  hydrochloric  acid,  which,  it  appears,  may  lead  to 
spasmodic  contractions  of  the  stomach.  Other  patients  develop  these 
attacks  of  cardialgia  still  more  frequently  ;  in  fact,  some  of  them  seem 
to  have  them  regularly  as  soon  as  they  eat  a  large  meal — particularly, 
therefore,  after  dinner.  Some  authors  claim  that  the  attacks  of  car- 
dialgia that  occur  in  simple  hyperacidity  differ  in  the  time  of  their 
occurrence  from  the  attacks  of  cardialgia  seen  in  ulcer.  This  is  not 
true ;  both  are  induced  by  the  irritation  of  the  ingesta  ;  both  occur  at 
the  height  of  digestion,  and  at  a  time  when  the  maximum  amount  of 
hydrochloric  acid  is  present  in  the  stomach  ;  and  both  terminate  as  soon 
as  the  ingesta  have  been  completely  expelled  from  the  stomach. 
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It  is  true  that  cardialgic  attacks  in  ulcer  cases  are,  as  a  rule,  more 
severe  than  those  in  cases  of  simple  hyperacidity.  It  is  also  true  that 
the  cartlialgia  occasionally  occiurs  somewhat  sooner  in  ulcer  than  in 
hyperacidity.  But  these  criteria  are  not  decisive.  I  consider  it  much 
more  important  to  remember  that  the  cardialgic  attacks  occur  more 
regularly  in  patients  with  ulcer  than  in  cases  of  simple  hyperacidity, 
for  in  the  latter  disease  an  attack  may  occur  on  one  day  and  not  reap- 
pear for  several  days  thereafter. 

Leube  has  advised  the  following  therapeutic  criterion  in  those  cases 
where  an  ulcer  is  suspected  but  in  which  the  diagnosis  cannot  be  posi- 
tively established  (this  applies  to  the  cases  we  are  discussing).  He 
advises  the  patient  to  undergo  treatment  for  ulcer,  and  then  concludes 
from  the  result  of  this  treatment  whether  or  not  the  patient  was  afflicted 
with  an  ulcer.  In  makino;  a  differential  diao-nosis  between  ulcer  and 
nervous  cardialgia  this  method  is  certainly  valuable  and  may  be  em- 
ployed, and  Leube  recommends  it  particularly  for  such  cases.  In  the 
cases  we  are  discussing,  however,  it  is  useless,  for  in  ulcer  the  hyper- 
acidity is  largely  concerned  in  producing  the  cardialgic  attacks.  If 
patients  with  simple  hyperacidity  are  put  on  treatment  for  ulcer,  the 
attacks  of  cardialgia  will  stop.  To  judge  from  my  personal  experience, 
the  chief  difference  between  the  two  forms  lies  in  the  regularity  ^vith 
which  the  attacks  of  pain  occur,  for  in  simple  hyperacidity  without 
ulcer  the  attacks  of  pain  do  not  occur  so  regularly  as  they  do  in  ulcer ; 
in  hyperacidity,  moreover,  circumscribed  painful  pressure-points  are 
absent.  But  even  these  distinctions  are  not  always  valid.  In  doubtful 
cases  it  is  always  rational  to  institute  treatment  for  ulcer,  for,  as  I  have 
explained  in  discussing  the  pathogenesis,  h\'peracidity  predisposes  to 
ulcer,  and  is,  in  a  sense,  a  preliminary  stage  of  ulcer.  The  removal  of 
hyperacidity  is,  therefore,  an  important  prophylactic  measure. 

In  other  cases  mild  dyspeptic  disturbances  during  the  time  of  diges- 
tion appear ;  strictly  circumscribed  painful  pressure-points  cannot  be 
found,  nor  do  paroxysmal  attacks  of  pain  occur ;  then  suddenly  an 
attack  of  hematemesis  occurs.  Many  physicians  consider  this  vomiting 
of  blood  a  positive  sign  of  gastric  ulcer,  provided  that  carcinoma  can 
be  excluded.  This  symptom,  however,  may  occur  in  other  condi- 
tions, as  I  have  explained  in  the  symptomatology ;  carcinomatous  and 
tuberculous  forms  of  ulcer  and  simple  hemorrhagic  erosion  may  all 
lead  to  hemorrhage ;  in  addition,  hematemesis  may  occur  in  the  initial 
stages  of  cirrhosis  of  the  liver  and  in  other  forms  of  disturbance  of  the 
arterial  and  venous  circulation,  in  varicosities,  etc.  Finally,  it  may 
happen  that  blood  coming  from  some  other  organ,  as  from  a  ruptured 
varix  of  the  esophagus,  is  swallowed  and  then  evacuated  by  vomiting. 

It  is  usually  easy  to  avoid  confusion  between  hematemesis  and  hem- 
optysis ;  as  a  rule,  the  blood  in  hemoptysis  is  foamy,  light  red,  and 
mixed  with  air,  and  does  not  assume  a  dark  color  until  later.  It 
is  evacuated  by  a  coughing  effort  and  the  patient  shows  symptoms 
of  pulmonar}"  disease.  Hematemesis  is  preceded  by  nausea,  and 
the  blood  is  dark.      It  may,   of  course,  happen  that  a  patient  with 
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hemoptysis  swallows  the  blood  and  then  evacuates  it  by  vomiting,  or, 
inversely,  blood  may  enter  the  respiratory  passages  dm-ing  an  attack  of 
hematemesis,  cause  irritation,  and  then  be  evacuated  by  coughing  through 
the  nose  and  the  mouth  at  the  same  time.  A  careful  examination  of  the 
patient,  however,  particularly  after  an  attack ;  the  fact  that  the  sputum 
raised  by  subsequent  coughing  efforts  contains  blood  and  mucus ;  or,  on 
the  other  hand,  the  passage  of  bloody  stools  after  an  attack,  will  fre- 
quently enable  us  to  decide  between  the  two  conditions.  A  careful 
examination  of  the  posterior  nasopharynx  will  usually  enable  us  to 
exclude  hemorrhage  from  the  buccal  cavity. 

It  is  much  more  difficult  to  differentiate  between  hematemesis  caused 
by  an  ulcer  and  hematemesis  that  is  due  to  some  other  cause — as,  for 
instance,  to  hemorrhages  that  follow  stasis  in  cirrhosis  of  the  liver  or 
in  cardiac  lesions.  In  disturbances  of  the  portal  circulation  the  veins 
of  the  esophagus  in  particular  are  dilated ;  these  varicosities  may  tear 
or  rupture,  so  that  blood  enters  the  stomach,  is  vomited,  and  in  this  way 
simulates  a  true  gastric  hemorrhage. 

Hyperemia,  even  in  the  absence  of  ulcer,  may  also  cause  hematemesis. 
Watson  has  reported  a  case  of  this  character  that  is  frequently  quoted. 
His  patient  was  a  woman  who  had  suffered  from  gastric  hemorrhage 
since  her  fourteenth  year,  the  bleeding  always  occurring  at  the  menstrual 
period.  After  she  was  married  these  attacks  of  hemorrhage  did  not 
occur  during  pregnancy  and  lactation,  but  appeared  at  all  other  times. 
Ewald  also  reported  an  interesting  case  of  this  kind. 

In  anemic  subjects  hemorrhages  of  this  kind,  even  profuse  gastric 
bleeding,  are  occasionally  observed  without  ulcer  symptoms.  It  is 
possible  that  in  many  of  these  cases  a  latent  ulcer  is  present,  but  a 
number  of  cases  of  fatal  hemorrhage  have  been  observed  in  which 
nothing  was  found  post  mortem  but  a  number  of  small  hemorrhagic 
erosions  of  the  gastric  mucosa.  [In  rare  fatal  cases  of  hematemesis  no 
lesion  has  been  found  post  mortem.] 

In  hysteric  patients  gastric  hemorrhages  have  frequently  been 
observed  both  at  the  time  of  menstruation  and  at  other  times.  In 
these  instances  prolonged  observation  alone  can  establish  the  diagnosis. 

Small  miliary  aneurisms  may  also  lead  to  such  hemorrhages.  The 
same  applies  to  direct  traumatic  injuries  of  the  gastric  mucous  hning. 
Heilbrunn '  reports  a  case  in  which  vomiting  of  blood  occurred  after 
drinking  a  glass  of  beer.  The  bleeding  in  this  instance  was  caused  by 
a  small  splinter  of  glass  that  was  swallowed. 

It  is  frequently  difficult  to  recognize  the  primary  source  of  these 
hemorrhages,  and  in  general  a  careful  examination  of  all  the  organs  of 
the  body  will  have  to  be  made  before  a  decision  can  be  rendered.  If 
in  any  given  case  hyperacidity  can  be  demonstrated,  the  diagnosis  will 
be  more  positive.  Of  course,  a  test-meal  should  never  be  given  imme- 
diately after  a  hemorrhage  in  order  to  perform  a  quantitative  determi- 
nation of  the  acid  in  the  stomach-contents.  While  I  do  not  endorse 
the  universally  accepted  view  that  the  passage  of  the  stomach  sound  is 
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dangerous  in  ulecr,  I  certainly  must  warn  against  the  use  of  this 
instrument  immediately  after  a  hemorrhage.  The  sound  should  not 
be  passed  for  at  least  fourteen  days  after  a  hemorrhage. 

The  diagnosis  of  ulecr  of  the  stomach  is  difficult  not  only  because 
the  symptoms  are  latent  in  so  many  cases,  but  also  because  symptoms 
similai"  to  ulcer  appear  in  a  large  number  of  other  diseases — for  instance, 
carcinoma,  ulcer  of  the  duodenum,  hemorrhagic  erosions,  gall-stone  colic, 
and  nervous  cardialgia. 

Carcinoma,  in  pronounced  cases,  is  rarely  confounded  with  ulcer  ; 
there  are,  however,  cases  in  which  it  is  difficult  to  decide  whether  we 
are  dealing  with  an  ulcer  or  a  cancer.  No  single  symptom  should  ever 
be  considered  conclusive  for  the  one  or  the  other  condition ;  the  only 
way  in  which  to  render  a  positive  decision  in  difficult  cases  is  to  study 
the  congeries  of  all  the  diagnostic  points  presented. 

The  absence  of  a  swelling  is  in  general  considered  to  be  an  impor- 
tant negative  sign  of  ulcer,  and,  inversely,  the  presence  of  a  swelliug 
usually  suggests  cancer.  It  is  true  that  a  tumor  is,  as  a  rule,  absent 
in  recent  ulcers ;  in  old  ulcers,  however,  a  swelling  is  quite  frequently 
felt,  particularly  if  the  margins  of  the  ulcer  are  hard  and  the  base  is 
thickened  and  plate-like.  There  may  also  be  functional  hypertrophy 
of  the  musculature  in  the  pyloric  region  that  may  simulate  tumor.     The 

duration  of  the  disease  cannot  be  utilized  in  the  diiferential  diagnosis. 

-■-    •  . 

It  is  true  that  carcinoma,  as  a  rule,  lasts  for  only  one  or  two  years,  and 

that  ulcer  may  persist  for  many  years,  but  nevertheless  the  dictum  of 
Gerhardt,  "  If  an  affliction  of  the  stomach  has  persisted  uninterruptedly 
for  more  than  three  years,  a  small  thin  tumor  speaks  greatly  in  favor 
of  ulcer,"  can  only  be  accepted  with  a  certain  reserve  in  individual 
cases.  The  small  tumor  may  be  due  to  an  ulcer,  but  may  also  repre- 
sent a  beginning  carcinoma.  We  know  that  carcinoma  frequently 
develops  on  the  basis  of  an  ulcer.  As  a  rule,  it  will  be  an  easv  matter 
to  render  a  decision,  at  least  in  all  those  cases  where  we  can  observe 
the  patients  for  some  time ;  if,  under  these  conditions,  it  is  found  that 
the  ulcer  does  not  grow,  if  the  examination  of  the  stomach-contents 
reveals  that  the  peptic  powers  of  the  gastric  juice  are  good,  if  the 
patient  develops  no  cachexia,  and  if  he  seems  to  recover  gradually 
under  proper  treatment,  the  presence  of  a  small  tumor  will,  of  course, 
be  interpreted  in  Gerhardt's  sense ;  if,  on  the  other  hand,  the  tumor 
continues  to  grow,  a  cachectic  condition  develops  and  increases  in 
severity,  and  an  examination  of  the  stomach  reveals  a  progressive 
reduction  in  the  secretion  of  hydrochloric  acid,  and  at  the  same  time 
the  presence  of  lactic  acid,  the  diagnosis  carcinoma  is  the  more  prob- 
able one. 

In  rendering  a  differential  diagnosis  between  ulcer  and  carcinoma 
ventriculi  the  examination  of  the  gastric  juice  for  hydrochloric  acid, 
or  better  for  free  hydrochloric  acid,  and  for  its  peptic  power,  is  of 
fundamental  importance.  In  the  beginning  many  objections  were 
formulated  against  the  diagnostic  significance  of  the  determination  of 
hydrochloric  acidity ;   nowadays,  however,  it  may  be  considered  estab- 
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lished  that  increased  values  for  hydrochloric  acid  speak  for  ulcer, 
decreased  values  for  carcinoma.  I  say,  expressly,  speak  for,  but  not 
demonstrate,  for  hyperacidity  may  be  present  without  ulcer,  and  sub- 
acidity  or  anacidity  may  be  found  in  conditions  other  than  carcinoma. 
If,  however,  the  question  is  to  be  decided  whether  we  are  dealing  with  an 
ulcer  or  a  carcinoma,  the  determination  of  hyperacidity  on  the  one  hand, 
or  of  subacidity  or  anacidity  on  the  other,  is  important.  It  has  been 
objected  that,  on  the  one  hand,  normal  or  even  decreased  values  for 
hydrochloric  acid  have  been  observed  in  ulcer ;  and  that,  on  the  other 
hand,  in  exceptional  cases  no  decrease  in  the  hydrochloric  acid  of  the 
stomach-contents  has  been  observed  in  carcinoma ;  nevertheless  these 
isolated  findings  do  not  impair  the  value  of  the  observations  reported 
above.  Cases  of  this  kind  are  exceptions,  and  are  usually  due  to  some 
particular  influence  that  should  be  determined.  The  exception  does  not 
reverse  the  rule. 

We  may  hold  fast  to  the  rule,  that  in  doubtful  cases  pronounced 
hyperacidity  indicates  ulcer,  decrease  or  absence  of  free  hydrochloric 
acid  indicates  carcinoma.  In  some  instances  of  incipient  carcinoma 
that  develop  on  the  basis  of  an  ulcer  hyperacidity  is  encountered  in  the 
early  stages,  and  is  followed  later  by  a  gradual  reduction  in  the  hydro- 
chloric acid  of  the  stomach-contents.  This,  in  my  opinion,  does  not 
militate  against  the  diagnostic  significance  of  the  HCl-acidity,  but,  on  the 
contrary,  speaks  in  its  favor ;  for  if  ulcer  is  present  primarily  (that  is, 
a  disease  that  is  accompanied  by  hyperacidity),  and  if  secondarily  a  car- 
cinoma develops  (that  is,  a  disease  that  is  accompanied  by  a  progressive 
decrease  in  the  secretion  of  gastric  juice),  we  must  expect  a  priori  that 
the  prevalence  of  the  one  or  the  other  disease  will  exercise  an  influence 
on  the  peptic  powers  of  the  stomach  ;  in  the  beginning  possibly  we  may 
find  hyperacidity,  but  with  the  progressive  development  of  carcinoma 
the  condition  of  hyperacidity  will  gradually  yield  to  one  of  subacidity, 
and  finally  to  anacidity.  Cases  of  this  kind  demonstrate  how  difficult 
the  diagnosis  may  be  in  complicated  cases,  and  at  the  same  time  demon- 
strate conclusively  the  value  of  the  chemical  methods  of  examination 
that  we  are  discussing. 

As  an  example  of  the  value  of  these  chemical  examinations,  I  recently  briefly 
reported  the  case  of  a  man  of  fifty  years,  who  consulted  me  in  1885. 

The  patient  created  the  impression  as  though  he  was  suffering  from  a  carci- 
noma. He  was  extremely  emaciated.  He  had  been  sent  to  the  clinic  with  the 
diagnosis  "  carcinoma  pylori,  ectasia  ventriculi."  When  the  patient  entered  the 
hospital  he  was  very  cachectic,  a  tumor  was  felt  in  the  pyloric  region,  and  a  con- 
siderable dilatation  of  the  stomach  determined.  He  suffered  from  frequent  attacks 
of  vomiting,  from  belching  and  other  disturbances.  We  expected  positively  that 
the  analysis  of  the  stomach-contents  would  corroborate  the  diagnosis  "carci- 
noma." It  was  found,  however,  that  distinct  reactions  for  hydrochloric  acid 
(increased  values  for  HCl)  could  be  elicited,  and  that  the  peptic  powers  were 
good.     The  patient  gained  10  kg.  in  a  short  time. 

I  saw  the  patient  some  years  after  this  first  examination  ;  he  had  completely 
recovered  and  was  free  from  all  symptoms. 

The  course  and  the  duration  of  the  disease  in  this  case  demonstrated 
that  it  could  not  have  been  a  carcinoma.     The  tumor  was  undoubtedly 
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benign,  and  was  due  to  an  hypertrophy  of  the  pylorus  or  to  the  cicatrix 
of  an  ulcer.  If  we  had  not  examined  the  stomach-contents,  we  would 
certainly  have  made  the  diagnosis  of  carcinoma,  like  the  physician  who 
formerly  had  charge  of  the  case. 

I  could  enumerate  many  other  cases  from  my  own  observation  in 
which  the  correct  diagnosis  was  only  made  by  chemical  analysis  of  the 
stomach-contents. 

All  other  points  in  the  differential  diagnosis  between  ulcer  and  car- 
cinoma are  less  important  than  the  criteria  we  have  mentioned.  In 
any  given  case  the  facts  that  the  patient  is  young,  and  that  the  general 
strength  is  well  maintained,  argue  against  carcinoma ;  occasionally, 
however,  carcinoma  is  encountered  in  the  early  years  of  life,  even  in 
childhood,  and  in  subjects  whose  general  strength  is  unimpaired.  The 
different  criteria  we  have  spoken  of  cannot,  therefore,  be  utilized  in 
certain  individual  cases. 

The  following  case  that  I  observed  may  be  briefly  reported  as  an 
instructive  illustration  of  what  I  have  said  : 

The  patient  was  a  widow  of  twenty -five  years,  who  had  been  suffering  from 
prolapse  of  the  vagina  since  her  last  confinement ;  otherwise  she  was  perfectly 
well.  Six  weeks  before  entering  the  hospital  she  began  to  suffer  from  anorexia, 
frequent  belching,  and  occasional  attacks  of  pain.  On  examination  it  was  found 
that  the  subject  was  strong  and  well  nourished,  that  there  was  an  adipose  layer 
of  moderate  thickness,  and  that  the  complexion  was  healthy ;  the  abdomen  was 
distended  and  the  whole  epigastric  region  sensitive  to  pressure.  Circumscribed 
painful  pressure-points,  tumor,  or  succussion-souuds  could  not  be  determined. 
The  boundaries  of  the  stomach  could  not  be  clearly  outlined.  The  first  analysis 
of  the  stomach-contents  showed  that  there  was  a  weak  hydrochloric  acid  reac- 
tion; later,  free  hydrochloric  acid  was  found  absent.  Coarse  and  undigested 
particles  of  food  in  great  number  were  always  found  in  the  stomach-contents. 
Meteorism  gradually  increased.  Later,  repeated  attacks  of  vomiting  supervened, 
during  which  coffee-ground  masses  were  raised.  At  the  same  time  there  was 
obstinate  constipation.  Finally  hydrops  developed,  but  no  real  cachexia.  The 
woman  died  six  weeks  after  she  entered  the  hospital.  The  clinical  diagnosis  was 
carcinoma  ventriculi.  The  anatomic  examination  revealed  a  carcinoma  of  the 
pyloric  portion  of  the  stomach,  that  had  originated  from  a  chronic  gastric  ulcer. 

In  this  case,  therefore,  nearly  all  the  signs  of  carcinoma  were  absent. 
The  vomiting  of  blood  toward  the  end  would  signify  either  carcinoma 
or  ulcer.  The  patient  was  young,  strong,  and  showed  no  sign  of  cach- 
exia. If  the  stomach-contents  had  not  been  analyzed  in  this  case,  the 
diagnosis  carcinoma  could  not  have  been  made.  The  fact  that  a  slight 
hydrochloric  acid  reaction  was  elicited  in  the  first  examination  may  have 
been  due  to  the  development  of  a  cancer  on  the  basis  of  an  ulcer.  This 
case  teaches  us  that  the  absence  of  cachexia,  the  youth  of  the  patient, 
the  good  state  of  nutrition,  do  not  justify  us  in  excluding  carcinoma. 
It  also  corroborates  the  observation  that  has  frequently  been  made,  that 
the  course  of  cancer  is  particularly  rapid  in  young  individuals. 

The  following  differential  points  between  ulcer  and  carcinoma  may 
be  enumerated.  In  ulcer  the  tongue  is  red  and  moist  as  a  rule,  in 
cancer  more  frequently  coated  ;  in  ulcer  the  appetite  is  good  provided 
the  patients  do  not  refuse  food  for  fear  of  the  pain,  in  carcinoma  the 
appetite  is  greatly  reduced.     In  the  latter  case  we  frequently  encounter 


614  ROUND    ULCER   OF  THE  STOMACH. 

a  pronounced  aversion  to  meat.  Pain  proper  is  frequently  absent  dur- 
ing the  whole  course  of  a  carcinoma,  or  there  may  be  only  a  dull  feeling 
of  pressure ;  in  ulcer  pain  is  the  rule,  and  it  usually  occurs  synchro- 
nously with  the  period  of  digestion  ;  if  vomiting  occurs  in  ulcer,  it  usually 
appears  early, — that  is,  one  or  two  hours  after  eating ;  in  carcinoma,  on 
the  other  hand,  it  usually  appears  later,  at  less  regular  and  at  longer 
intervals. 

The  appearance  of  the  vomit  usually  varies.  In  ulcer  there  is  rapid 
digestion  of  the  food,  so  that  the  vomit  is  well  digested  and  there  is 
little  of  it ;  as  a  rule,  it  is  a  fine  pultaceous  mass  in  which  coarse 
remnants  of  meat  are  only  exceptionally  found.  The  vomit  also  usually 
gives  a  distinct  Congo  reaction.  Only  in  those  cases  in  which  ulcer  is 
complicated  by  hypersecretion  are  large  quantities  of  food,  consisting 
largely  of  amylaceous  material,  vomited.  In  carcinoma  the  quantity  of 
vomit  is,  as  a  rule,  large ;  many  coarse  and  undigested  meat  fibers  and 
■other  coarse  particles  of  food  are  contained  in  it.  The  vomit  has  an 
acid  odor,  and  chemical  examination  usually  reveals  the  absence  of  free 
hydrochloric  acid,  but  the  presence  of  abundant  quantities  of  organic 
acids,  chiefly  lactic  acid.  The  vomiting  of  blood  is  less  decisive  in 
the  differential  diagnosis  in  carcinoma ;  it  is  true  the  amount  of  blood 
vomited  is  rarely  so  large  as  in  ulcer ;  in  the  former  condition,  however, 
blood  may  be  vomited  for  a  much  longer  time. 

These  are  the  most  important  points  that  must  be  considered  in 
rendering  a  differential  diagnosis  between  carcinoma  and  ulcer. 

A  second  disease  with  which  round  ulcer  of  the  stomach  may  pos- 
sibly be  confounded  is  ulcer  of  the  duodenum.  In  the  majority  of 
cases  it  is  impossible  to  recognize  an  ulcer  of  the  duodenum  with  cer- 
tainty, or  rather  to  differentiate  it  from  an  ulcer  of  the  stomach.  It  is 
to  be  expected  a  priori  that  an  ulcer  situated  in  the  neighborhood  of 
the  pylorus,  in  the  first  portions  of  the  duodenum,  must  produce  similar 
symptoms  to  ulcer  of  the  pylorus  itself.  Tlie  following  symptoms  are 
of  value  in  the  differential  diagnosis  :  In  ulcer  of  the  duodenum  the 
pain  is  felt  in  the  region  of  the  right  parasternal  line ;  in  ulcer  of  the 
pylorus  it  is  found  more  toward  the  median  line.  If  hemorrhage  occurs 
in  duodenal  ulcer,  the  blood  is  usually  evacuated  through  the  bowels. 
The  pain  in  duodenal  ulcer,  as  a  rule,  appears  later  than  the  pain  in  an 
ulcer  of  the  stomach ;  it  appears  to  me  that  attacks  of  pain  are  fre- 
quently altogether  absent  in  ulcer  of  the  duodenum ;  dorsal  painful 
pressure-points  are  also  absent.  It  has  not  been  determined  whether  or 
not  hyperacidity  also  occurs  in  ulcer  of  the  duodenum.  I  have  suc- 
ceeded in  finding  only  one  direct  statement  in  this  respect  in  Leube's 
work.  This  author  reports  a  case  of  ulcer  of  the  duodenum  that  ter- 
minated fatally  from  hemorrhage  and  in  which  the  value  for  hydro- 
chloric acid  equalled  0.16  per  cent.,  in  which,  in  other  words,  there  was 
no  hyperacidity.  Bouveret  makes  the  statement  that  hyperacidity 
cannot  be  utilized  in  rendering  a  differential  diagnosis,  because  it  is  one 
of  the  pathogenetic  conditions  both  of  ulcer  of  the  duodenum  and  of 
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ulcer  of  the  stomach.  He  does  not  state  whether  this  assumptiou  is 
based  on  any  direct  investigations. 

Ulcer  of  the  duodcnnni  occnrs  with  comparative  frequency  after 
burns  of  the  skin,  and  is  more  frequently  seen  in  men  than  in  women. 
In  many  of  the  cases  there  is  a  history  of  alcoholic  abuse.  All  these 
footers,  however  interesting  they  may  be  per  se,  are  of  no  value  in 
rendering  a  diagnosis  in  an  individual  case.  One  factor  that  may  pos- 
sibly be  of  value  in  doubtful  cases  is  the  absence  of  vomiting  in  ulcer 
of  the  duodenum.  The  complication  of  duodenal  ulcer  with  icterus  is 
so  rarely  seen  that  it  has  no  significance  in  the  differential  diagnosis. 
Icterus  appears  in  those  rare  cases  in  which  the  ulcer  extends  to  the 
orifice  of  the  common  duct,  and  where  the  latter  is  involved  in  the 
process. 

We  see  from  all  this  that  it  is  very  difficult  to  make  a  differential 
diagnosis  between  ulcer  of  the  duodenum  and  ulcer  of  the  pylorus.  The 
most  important  points  in  this  diagnosis  seem  to  be  the  absence  of  vomit- 
ing and  of  hematemesis,  the  evacuation  of  blood  exclusively  downward, 
and  the  occurrence  of  attacks  of  pain,  the  latter  appearing  much  later 
after  a  meal  than  the  pain  in  gastric  ulcer.  In  addition  we  know  that 
ulcer  of  the  duodenum  pursues  a  latent  course  for  a  much  longer  time 
than  ulcer  of  the  stomach.  Frequently  the  first  symptom  of  an  ulcera- 
tive process  in  the  gastro-intestinal  tract  is  the  sudden  appearance  of  a 
profuse  quantity  of  bloody  material  in  the  stools  and  the  sudden  occur- 
rence of  severe  anemia.  In  any  given  case,  of  course,  it  will  be  im- 
possible to  exclude  ulcer  of  the  stomach  from  these  symptoms,  but  the 
possibility  of  duodenal  ulcer  should  at  least  be  suspected. 

Ulcer  of  the  stomach  may  also  be  confounded  with,  hemorrhagic 
erosion  of  the  gastric  mucosa.  A  great  number  of  cases  of  lethal  gas- 
tric hemorrhage  have  been  reported  in  which  no  ulcer  was  found,  but 
merely  hemorrhagic  erosions.  It  is  another  question  whether  the  latter 
lesions  can  be  diagnosed  at  all,  whether  they  can  produce  a  distinct 
clinical  symptom-complex.  Until  quite  recently  hemorrhagic  erosions 
have  been  considered  a  rather  frequent  pathologic-anatomic  finding, 
but  nothing  more.  Einhorn,^  and  subsequently  Pariser,^  attempted  to 
delineate  a  clinical  disease-picture  to  correspond  to  this  finding. 
Although  it  has  never  been  shown  that  the  picture  described  by  these 
authors  is  really  caused  by  hemorrhagic  erosions,  I  think  that  it  merits 
passing  mention.  No  autopsies  have  so  far  been  made  in  these  cases, 
so  that  a  positive  proof  cannot  be  forthcoming.  The  most  important 
symptoms  of  hemorrhagic  erosion,  according  to  these  authors,  are  burn- 
ing pains  in  the  whole  gastric  region  ;  the  patients  eat  less  than  normal 
and  become  emaciated.  As  in  ulcer,  the  chief  complaint  in  hemorrhagic 
erosions  is  the  pain,  the  attacks  of  pain  following  the  ingestion  of  food, 
whatever  the  character  of  the  diet  may  be ;  they  usually  appear  from 
a  quarter  to  three-quarters  of  an  hour  after  the  meal  and  last  about 
two  hours.     They  are  not,  however,  limited  to  any  one  definite  location 

1  Berlin,  klin.  Wochenschr.,  1895,  Nos.  20,  21. 

^  Med.  Revue  f.  innere  Med.  u.  Therap.,  1897,  No.  1. 
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of  the  stomach,  as  in  ulcer,  but  extend  uniformly  through  the  whole 
organ.  In  addition,  dorsal  painful  pressure-points  are  never  found. 
Pariser  attaches  particular  importance  to  the  character  of  the  pain.  Ac- 
cording to  him,  it  is  burning,  hot,  and  consuming,  not  gnawing,  boring, 
or  biting,  as  in  ulcer.  It  appears  to  me  that  it  is  still  more  important 
to  remember  that  pressure  or  a  change  in  the  position  of  the  body  does 
not  influence  the  pain  in  any  w^ay, — that  is,  neither  increases  it  nor 
relieves  it.  This  is  particularly  striking  when  we  remember  that  hem- 
orrhagic erosions  per  se  can  produce  violent  pain,  but  that  the  latter 
remains  uninfluenced  by  the  manipulations  that  I  have  mentioned  above. 

Whereas  Einhorn  in  his  cases  reports  that  the  pain  was  moderate 
in  degree,  Pariser  claims  that  the  pain  in  his  cases  was  almost  insup- 
portable. Occasionally  there  is  a  tendency  to  vomiting,  although  it 
rarely  occurs.  Einhorn  found  the  chemism  of  the  stomach  different  in 
different  cases ;  in  some  instances  it  was  reduced,  in  others  normal. 
An  increase  in  the  hydrochloric  acidity  was  found  in  only  one  case. 
Pariser  found  normal  acidity  in  two  cases,  moderately  reduced  acidity 
in  one.  Both  authors  attach  the  greatest  importance  to  an  examination 
of  the  stomach-contents  after  fasting.  They  always  found  several  small 
pieces  of  gastric  mucosa  in  the  wash-water.  The  microscopic  exami- 
nation of  these  shreds  of  mucosa  revealed  no  pathologic  changes  except- 
ing a  proliferation  of  the  cells  in  the  interglandular  tissues.  Pariser 
also  reports  that  the  wash-water  was  always  tinged  slightly  red  from 
the  admixture  of  blood ;  Einhorn,  on  the  other  hand,  observed  this  in 
only  one  of  his  cases. 

While  we  must  recognize  that  the  disease-picture  we  have  described 
above  presents  certain  peculiarities,  we  do  not  feel  justified  in  consider- 
ing it  a  distinct  clinical  entity :  first,  because  so  few  cases  have  been 
recorded  that  presented  this  syndrome ;  second,  because  the  clinical  pict- 
ure has  never  been  verified  by  autopsy.  Particles  of  mucosa  are  occa- 
sionally found  in  the  wash-water  in  other  diseases  of  the  stomach.  The 
character  of  the  pain,  it  appears  to  me,  being  a  purely  subjective  symp- 
tom, is  of  small  importance.  The  absence  of  hyperacidity  in  the 
majority  of  cases  of  hemorrhagic  erosion  seems  to  me  to  be  more  im- 
portant for  the  differential  diagnosis ;  at  all  events  it  will  be  necessary 
to  study  many  more  cases  of  this  character  before  we  can  undertake  to 
diagnose  hemorrhagic  erosions  of  the  stomach  with  any  degree  of  cer- 
tainty. 

Another  disease  with  which  ulcer  might  be  confounded  is  cholelith- 
iasis. In  the  majority  of  cases  the  diagnosis  is  easy.  The  following 
points  above  all  are  important :  The  pain  from  ulcer  appears  regularly 
and  at  a  definite  time  after  eating.  The  pain  in  gall-stone  colic  also 
appears  in  paroxysms,  but  independently  of  the  meals  and  without  regu- 
larity. The  chief  painful  pressure-point  in  cholelithiasis  is  found  in  the 
region  of  the  gall-bladder.  If  the  distended  gall-bladder  can  be  felt, 
and  if  a  mild  degree  of  icterus  appears,  the  question  may  be  considered 
settled ;  but  icterus  even  of  mild  degree  is  frequently  absent.  If  the 
liver  is  found  enlarged  and  painful,  or  if  the  margin  of  the  organ  can 
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be  felt  and  is  painful,  this  indicates  gall-stone  colic.  [A  peculiar 
tongue-like  enlargement  of  that  portion  of  the  right  lobe  of  the  liver 
lying  over  the  gall-bladder,  the  so-called  "  process  of  Hiedel,"  is,  when 
present,  strongly  indicative  of  cholecystitis. — Ed.]  Attacks  of  chole- 
lithiasis, as  a  rule,  last  longer  than  ulcer  pain  ;  the  intervals  between 
the  attacks  are  usually  longer  in  the  former  condition.  The  attacks  of 
cholelithiasis  usually  appear  suddenly,  while  the  patient  is  enjoying  the 
best  of  health ;  they  are  usually  very  severe  and  rapidly  produce 
symptoms  of  collapse.  The  pain  of  ulcer  hardly  ever  develops  sud- 
denly. The  pain  of  gall-stone  colic  usually  radiates  toward  the  right, 
particularly  toward  the  shoulder ;  slight  febrile  movements  frequently 
accompany  the  attacks.  If  all  the  points  that  we  have  enumerated  are 
insufficient  to  render  a  diagnosis,  the  stomach-contents  should  be  aspi- 
rated and  examined.  Occasionally  the  vomit  can  be  used  for  diagnostic 
purposes,  but  much  will  depend  on  the  time  when  vomiting  occurs.  If 
examination  of  the  stomach-contents  or  of  the  vomit  reveals  hyper- 
acidity, this  may  be  considered  an  argument  in  favor  of  ulcer  of  the 
stomach,  although  it  is  hardly  a  positive  criterion.^ 

Ulcer  of  the  stomach  may  also  be  confounded  with  purely  nervous 
types  of  gastralgia.  An  important  point  in  the  differential  diagnosis  is 
the  appearance,  as  a  rule,  of  general  nervous  symptoms  in  addition  to 
local  ones.  The  symptoms  of  nervous  gastralgia,  moreover,  differ  in 
many  respects  from  those  of  ulcer.  The  appetite,  for  instance,  in  ner- 
vous gastralgia  is  usually  variable  and  irregular ;  occasionally  there  is 
a  craving  for  particular  articles  of  food.  The  attacks  of  pain  by  no 
means  occur  regularly  after  eating  or  at  definite  times.  Occasionally 
the  pain  is  relieved  by  pressure  exercised  over  the  stomach.  Hemat- 
emesis  is  never  seen  in  nervous  gastralgia.  Hyperacidity  may  be  found 
in  nervous  gastralgia,  but  the  values  for  the  acidity  of  the  stomach- 
contents  are  .usually  variable  and  are  quite  frequently  normal. 

While  it  may  be  difficult  to  make  a  differential  diagnosis  between 
purely  nervous  gastralgia  and  ulcer  at  once,  it  is,  as  a  rule,  an  easy  matter 
to  do  this  if  the  patient  is  observed  for  a  sufficiently  long  time.  Leube 
recommends  the  employment  of  the  electric  current  during  digestion, 
and  claims  that  disappearance  of  the  pain  on  application  of  the  anode 
in  particular  speaks  for  gastralgia.  If  the  pain  persists,  either  gastralgia 
or  ulcer  may  be  present.  A  positive  finding  alone, — that  is,  the  disap- 
pearance of  the  pain  during  the  time  that  the  electric  current  is  being 
applied, — can  be  considered  of  value  in  rendering  a  diagnosis. 

Ulcer  of  the  stomach  should  not  be  confounded  with  intercostal 
neuralgia.  A  careful  examination  will  always  enable  us  to  differentiate 
between  the  two  without  difficulty. 

Penzoldt  calls  attention  to  the  fact  that  a  movable  kidney  may  occa- 
sionally produce  the  picture  of  an  ulcer  of  the  stomach,  even  including 
the  hyperacidity.  The  only  symptom  that  is  absent  is  hematemesis.  He 
claims  that  in  practice  the  two  conditions  are  frequently  confounded. 

1  Sticker  has  found,  and  I  can  corroborate  his  finding,  that  hyperacidity  occasion- 
ally occurs  during  attacks  of  cholelithiasis. 
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To  judge  from  my  personal  experience,  it  is,  as  a  rule,  an  easy  matter 
to  avoid  such  an  error  if  the  patient  is  carefhlly  examined,  particularly 
by  bimanual  palpation.  That  h^'peracidity  frequently  occurs  together 
\vith  movable  kidney  need  not  surprise  us,  for  both  forms  of  disease  are 
relatively  frequent.  Movable  kidney  per  se  may  produce  certain  symp- 
toms for  a  time,  but  these,  in  my  experience,  have  very  little  resem- 
blance to  the  symptoms  of  ulcer. 

If  the  diagnosis  ulcer  has  been  positively  made,  the  second  task  is  to 
determine  the  seat  of  the  lesion.  This  can  be  done  in  only  a  small  pro- 
portion of  the  cases.  The  clues  that  "we  possess  for  determining  the 
seat  of  an  ulcer  are  rarely  absolutely  reliable.  Gerhardt  has  expressed 
the  opinion  that  the  diagnosis  of  ulcer  is  never  positive  unless  the  seat 
of  the  lesion  can  also  be  determined.  Of  course,  the  diagnosis  in  the 
latter  case  would  be  more  positive ;  but  if  we  made  the  diagnosis  ulcer 
only  in  those  cases  in  which  we  could  determine  the  seat  of  the  lesion 
with  certainty,  many  cases  of  ulcer  would  undoubtedly  remain  unrecog- 
nized. I  need  only  refer  to  the  symptomatology  of  ulcer  in  order  to 
refute  Gerhardt's  postulate.  At  the  same  tune  we  are  frequently  enabled 
to  determine  the  seat  of  the  ulcer,  and  we  are  indebted  particularly  to 
Gerhardt  for  calling  attention  to  many  of  the  points  that  aid  us  in  doing 
this.  According  to  this  investigator,  pain  on  pressure  and  a  tumor  in- 
dicate that  the  ulcer  is  situated  in  the  anterior  wall  of  the  stomach  ;  pain 
in  the  back  and  hemorrhage,  that  it  is  located  in  the  posterior  wall. 
The  location  of  the  pain,  and  exacerbation  of  the  pain  whenever  the 
patient  occupies  a  lateral  position,  frequently  enable  us  to  make  a  differ- 
ential diagnosis  between  ulcer  of  the  fundus  and  of  the  pylorus.  If 
the  stomach  is  dilated,  this  always  indicates  ulcer  of  the  pylorus  or  the 
duodenum.  If  the  ulcer  is  situated  in  the  fundus  and  becomes  adher- 
ent to  the  spleen,  splenitis  may  develop,  and  this  may  lead  to  chills  that 
Gerhardt  observed  in  three  cases.  Hour-glass  contraction  may  cause 
double  respirator}^  rales  of  a  coarse  caliber  (Gerhardt).  All  these  points 
are  without  doubt  important,  but  in  many  cases  they  are  not  observed. 
I  agree  with  Leube  when  he  says  that  the  seat  of  the  ulcer  can  be  diag- 
nosed only  in  exceptional  cases.  Leube,  it  appears  to  me,  is  correct 
when  he  attaches  particular  importance  to  the  following  symptoms  :  If 
pain  underneath  the  xiphoid  process  occurs  regularly  on  swallowing 
solid  cold  or  hot  food,  during  the  last  act  of  deglutition,  the  diag- 
nosis of  ulcer  of  the  cardia  seems  almost  positive ;  at  all  events  the 
appearance  of  pain  in  this  location  should  warn  us  not  to  pass  the 
sound  for  diagnostic  purposes,  as  hemorrhage  may  readily  occur.  In 
this  form  painful  spasms  of  the  esophagus  and  regurgitant  movements 
are  occasionally  observed.  If  cicatrization  of  the  ulcer  occurs,  symp- 
toms of  stenosis  of  the  esophagus  are  very  liable  to  appear. 

The  third  point  that  must  be  determined  in  rendering  the  diagnosis 
is  the  presence  or  absence  of  complications.  The  latter  are  less  fre- 
quently seen  in  recent  than  in  old  ulcers.  It  is  a  well-kno^^^l  fact  that 
complications  are  frequently  found  in  the  latter.  All  the  symptoms  of 
a  recent  ulcer  may,  however,  be  presented,  and  complications  still  be 
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present.  The  most  frequent  and  the  most  important  of  these  complica- 
tions is  dilatation  of  the  stomach.  Formerly,  when  tlie  chemism  of  the 
stomach  in  ulcer  was  unknown,  it  was  usually  assumed  that  in  ulcer 
there  was  more  or  less  catarrh  of  the  stomach.  Careful  analysis  of  the 
stomach-contents  has  shown  this  view  to  be  erroneous.  Ectasy  is  more 
frequently  encountered  than  catarrh  of  the  stomach  ;  as  a  rule,  this  con- 
dition develops  after  ulcer  has  persisted  for  some  time.  Many  authors 
are  inclined  to  assume  that  the  appearance  of  symptoms  of  dilatation 
of  the  stomach  in  the  course  of  an  idcer  necessarily  indicates  that  the 
ulcer  is  situated  in  the  pyloric  region  or  in  the  duodenum.  In  this 
general  form  this  assumption  is  not  correct.  The  symptoms  of  ulcer 
frequently  occur  together  with  symptoms  of  hypersecretion,  as  well 
as  with  those  of  hyperacidity.  In  cases  of  this  kind  ectasy  is 
frequently  present  before  ulcer  appears.  This  ectasy  may  be  the 
result  of  a  cicatricial  stenosis ;  if  this  is  the  case,  however,  the 
symptoms  of  stenosis  of  the  pylorus  must  be  presented.  Or  ectasy 
may  be  the  direct  result  of  hypersecretion  even  though  no  stenosis 
exists.  I  refer  to  the  section  on  hypersecretion  for  the  origin  of  this 
form.  In  all  those  cases,  therefore,  in  which  we  determine  that  ectasy 
and  ulcer  exist  together  we  should  always  think  both  of  cicatricial 
stenosis  of  the  pylorus  and  of  hypersecretion,  for  either  one  of  the 
latter  conditions  may  be  the  primary  cause  of  ulcer  and  of  ectasy.  All 
other  possible  complications  are  of  small  interest.  We  have  already 
referred  to  them  in  discussing  the  course  and  the  sequelae  of  ulcer. 
They  are  chiefly  adhesions,  distortion  of  the  stomach,  etc.  I  merely 
refer  in  this  place  to  what  has  been  said  above. 

Treatment. — The  process  of  healing  in  ulcer  of  the  stomach  is 
the  following :  At  first  inflammatory  proliferation  of  the  connective 
tissue  at  the  base  of  the  ulcer  occurs,  followed  by  gradual  contraction 
that  finally  leads  to  cicatrization.  The  latter  can  only  occur  if  the  ulcer 
remains  small  and  involves  a  limited  area  of  the  gastric  mucosa ;  if 
it  extends  deep  down  into  the  tissues  and  covers  a  large  area,  heal- 
ing by  cicatrization  is  impossible.  All  treatment  should  be  directed 
toward  aiding  this  process  of  healing. 

A  deep  wound  in  any  portion  of  the  external  surface  of  the  body 
will  naturally  be  treated  by  sparing  the  affected  region,  by  putting  the 
wounded  parts  at  rest.  A  wound  cannot  heal,  or  at  best  heals  with 
difficulty,  if  it  is  continuously  irritated  by  movements,  by  chemic, 
thermic,  or  other  agents ;  for  this  reason  the  diseased  portion  of  the 
body  is  placed  at  rest  and  all  external  injuries  are  avoided.  The  laity 
does  not  consider  that  a  wound  of  the  stomach  should  be  treated  in  the 
same  way ;  in  other  words,  that  rest  and  protection  are  the  fundamental 
conditions  of  healing.  Even  physicians  have  failed  to  recognize  that 
the  rest-cure  of  ulcer  should  occupy  the  first  place  in  the  treatment  of 
this  disease.  Even  nowadays  many  physicians  attempt  to  devise 
methods  of  treatment  that  permit  the  patients  to  follow  their  usual  occu- 
pations, and  to  pursue  their  ordinary  mode  of  life  with  only  a  few  limi- 
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tations,  while  they  are  undergoing  a  cure.     Any  attempt  to  cure  an 
ulcer  by  this  means  must  be  considered  very  uncertain. 

The  laity  in  general  is  surprised  to  find  that  ulcers  of  the  stomach 
resist  treatment  for  so  long  a  time ;  but,  may  I  ask,  What  form  of  ex- 
ternal ulcer  would  heal  if  it  were  continuously  stretched  and  irritated, 
if  it  were  continuously  exposed  to  chemical,  mechanical,  or  other  irri- 
tants ?  It  is  true,  of  course,  that  certain  conditions  obtain  in  the  stom- 
ach that  do  not  obtain  in  the  case  of  external  wounds.  It  is  also 
true  that  the  acid  of  the  stomach  exercises  a  certain  influence  on  the 
healing  of  the  wound,  or  rather  can  be  made  responsible  for  the  fact  that 
ulcers  do  not  heal  readily.  This  should  teach  us  to  attempt  to  create 
ideal  conditions  for  healing  in  the  case  of  ulcer  of  the  stomach,  and  to 
apply  the  same  rules  for  curing  an  ulcer  that  we  follow  M^hen  we  treat 
other  wounds.  The  fundamental  conditions,  as  I  have  said,  are  the 
greatest  possible  rest  and  the  avoidance  of  all  irritation. 

The  necessity  of  instituting  a  "  rest-cure "  has  been  recognized  for 
some  time.  Cruveilhier  postulated  complete  rest  for  the  stomach  as  the 
fundamental  condition  of  a  cure  of  ulcus  ventriculi.  In  England,  Wil- 
son Fox,  B.  Forster  and  Williams  in  particular,  recommended  the  rest- 
cure.  In  Germany,  Ziemssen  and  Leube  have  been  particularly  active 
in  advising  this  method  of  treatment.  The  reason  why  this  mode  of 
treatment  has  failed  to  earn  universal  recognition  is  that  it  is  more  dif- 
ficult to  carry  out  a  rest-cure  in  the  case  of  the  stomach  than  in  any 
other  organ  or  parts  of  the  body.  It  is  easy  to  protect  the  external 
portions  of  the  body  from  irritation  and  to  keep  them  at  rest ;  in  the 
case  of  the  stomach  this  is  very  much  more  difficult,  for  the  reason 
chiefly  that  it  is  almost  impossible  to  place  it  at  rest  functionally  for  a 
prolonged  period  of  time. 

If  the  indicatio  causalis  of  the  treatment  of  disease  is  to  remove  the 
causes  that  produce  the  disease,  this  indication  can  hardly  be  fulfilled  in 
ulcer  of  the  stomach,  for  even  if  we  assume  that  reduced  alkalinity  of 
the  blood  following  circulatory  disturbances  on  the  one  hand,  and  abnor- 
mally increased  acidity  of  the  gastric  juice  on  the  other,  play  an  impor- 
tant role  in  the  genesis  of  ulcer,  even  though  we  consider  it  empirically 
estabhshed  that  ulcer  is  particularly  frequent  in  anemia  and  chlorosis, 
aU  these  factors  can  hardly  be  considered  the  primary  cause,  but  only 
predisposing  elements.  Ulcer  is  seen  in  only  a  small  proportion  of 
the  many  cases  of  chlorosis  and  anemia  that  are  observed ;  we  must 
assume,  therefore,  that  some  other  factor  is  added  to  anemia  and  chlo- 
rosis in  order  that  an  ulcer  may  be  produced.  In  the  same  sense  we  fre- 
quently see  patients  in  whom  the  acidity  of  the  gastric  juice  is  increased, 
but  who  nevertheless  do  not  develop  ulcer.  Again,  an  ulcer  may  occur 
in  a  perfectly  healthy  subject  following  trauma,  a  blow,  etc.  In  order 
that  an  ulcer  be  formed,  even  in  the  cases  that  are  predisposed  to  this 
lesion,  and  in  whom  the  soil,  so  to  say,  is  prepared  for  an  ulcer,  some 
direct  injury  must  be  sustained.  The  primary  cause  of  the  ulcer  in 
the  majority  of  cases  acts  only  once,  and  usually  long  before  the  patient 
comes  to  us  for  treatment.     For  these  reasons  it  is  almost  impossible  to 
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remove  the  causal  indication, — that  is,  the  primary  factor  that  is  directly 
responsible  for  the  development  of  an  ulcer.  Treatment,  however,  can 
be  instituted  indirectly  against  this  causal  indication  ;  in  other  words, 
we  can  proceed  prophylactically.  As  I  have  explained  above,  it  is  not 
surprising  to  find  that  ulcer  develops  after  a  trauma  of  the  stomach  or 
after  thrombosis  of  certain  blood-vessel  areas.  This  is  due  to  the  fact 
that  the  involved  areas  are  no  longer  properly  nourished,  and  conse- 
quently die.  We  see  similar  conditions  in  other  portions  of  the  body. 
The  only  surprising  feature  in  the  case  of  ulcer  of  the  stomach  is  that 
the  wound  of  the  stomach  heals  with  such  difficulty  and  has  a  tendency 
to  extend ;  we  must  endeavor,  therefore,  above  all,  to  determine  why 
gastric  ulcer  heals  with  such  difficulty.  We  are  inclined  to  see  the  chief 
cause,  though  not  the  only  one,  for  this  peculiarity  in  hyperchlorhydria. 

If  this  assumption  is  correct,  we  should  endeavor  to  combat  this 
hyperchlorhydria  with  all  the  means  at  our  disposal.  If  we  succeed 
in  remedying  this  perversion  of  function,  then  we  create  much  more 
favorable  conditions  for  the  healing  of  an  ulcer  after  any  injury  that 
the  stomach  may  sustain.  For  this  reason  we  must  attribute  a  certain 
prophylactic  significance  to  all  treatment  that  is  directed  toward  the 
correction  of  hyperchlorhydria. 

We  can  proceed  prophylactically  in  still  another  direction,  although 
here,  again,  the  effect  is  indirect.  It  is  established  that  round  ulcer 
occurs  ^vith  particular  frequency  in  chlorotic  and  anemic  subjects.  Daet- 
twyler  has  demonstrated  that  general  anemia  is  an  abnormal  condition 
that  renders  the  healing  of  artificially  produced  ulcer  difficult.  This 
investigator  determined  that  of  two  ulcers  of  equal  size  that  were  arti- 
ficially produced  in  two  dogs,  the  one  healed  in  eighteen  days  in  a  normal 
animal,  whereas  the  other  one  was  not  healed  at  the  expiration  of  thirty- 
one  days,  if  the  dog  were  rendered  anemic.  This  demonstrates  that  severe 
anemia  renders  the  cure  of  an  ulcer  difficult,  and  it  also  demonstrates 
that  we  must  combat  anemia,  for  we  know  that  ulcer  heals  with  greater 
difficulty  in  anemic  subjects  than  in  persons  who  are  not  anemic. 

I  have  mentioned  in  discussing  the  etiology  of  ulcer  that  the  fre- 
quency with  which  ulcer  occurs  in  different  regions  also  varies  greatly. 
Some  authors  have  attributed  the  rare  occurrence  of  ulcer  in  certain 
regions  to  the  fact  that  certain  parts  of  the  population  live  on  a  vegeta- 
rian diet  exclusively,  so  that  more  potassium  enters  their  blood  than 
in  people  who  live  on  a  mixed  or  an  abundant  animal  diet.  If  it 
could  be  demonstrated  that  this  is  really  the  case,  and  that  the  intro- 
duction of  potassium  salts  impedes  the  formation  of  ulcer,  this  point 
could  be  utilized  with  profit  in  the  prophylaxis  of  ulcer ;  unfortunately 
this  hypothesis  has  not  been  verified. 

Rasmussen  has  stated  that  lacing  produces  circumscribed  atrophy  of 
certain  portions  of  the  gastric  mucosa,  just  as  it  produces  atrophic  lacing- 
iurrows  in  the  liver.  He  argues  that  this  produces  necrosis  from  press- 
ure and  ulcer  of  the  stomach.  If  this  statement  were  correct,  one  of 
the  most  important  prophylactic  rules  would  be  to  combat  energetically 
the  universal  habit  of  lacing. 
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From  all  that  we  have  said  we  learn  that  there  is  really  no  prophy- 
laxis proper  of  ulcer.  The  different  injurious  agencies  that  predispose 
more  or  less  to  ulcer  can  usually  not  be  removed ;  some  of  them  can 
possibly  be  remedied,  and,  as  a  matter  of  fact,  we  proceed  against  them 
as  best  we  can. 

The  indicatio  morbi  postulates  that  conditions  should  be  created  in 
the  stomach  that  will  favor  healing  of  the  ulcer.  The  main  condi- 
tion is  to  avoid  all  irritation  of  the  organ.  The  only  way  in  which 
to  do  this  is  to  stop  the  administration  of  all  food  by  the  mouth  for 
some  time.  In  this  way  even  the  irritation  that  is  produced  by  the 
secretion  of  hydrochloric  acid  is  removed. 

"While  it  appeared  self-evident  that  placing  the  stomach  at  rest  would 
be  beneficial  in  ulcer,  attempts  to  carry  out  this  treatment  have  only 
been  performed  within  the  last  few  years.  As  was  to  be  expected,  the 
results  of  this  procedure  were  very  favorable.  Up  to  a  short  time  ago 
the  administration  of  all  food  by  mouth  was  interdicted  only  for  a  short 
time  immediately  after  a  hemorrhage.  Donkin  ^  was  the  first  to  treat  a 
large  number  of  cases  of  ulcer  by  rectal  alimentation.  He  extended 
this  treatment  over  twenty-three  days  and  observed  favorable  results 
throughout.  Call  Anderson  ^  and  Boas  ^  also  reported  very  favorable 
results  from  exclusive  rectal  feeding  in  cases  of  severe  and  frequently 
recurring  ulcers  in  which  all  other  methods  of  treatment  failed. 

If  it  is  at  all  possible,  I  am  in  the  habit  of  beginning  the  treatment 
of  ulcer  by  instituting  rectal  feeding  exclusively  for  several  days. 

I  do  this  not  only  in  old  chronic  cases,  but  also  in  recent  ulcers.  In 
the  latter  class  of  cases,  particularly,  I  have  seen  very  striking  results, 
the  vomiting,  the  attacks  of  cardialgia  stop  within  a  short  time,  and  the 
ultimate  healing  of  the  ulcer  may  be  looked  forward  to  with  a  greater 
degree  of  certainty  in  recent  ulcers  than  in  chronic  ulcers  if  an  absolute 
rest-cure  is  instituted.  I  believe  that  the  treatment  of  all  cases  that 
present  pronounced  ulcer  symptoms  when  they  are  admitted  to  our 
clinics  and  hospitals  should  be  begun  in  this  way. 

The  patients  receive  from  two  to  four  nutritive  enemata  p7'0  die. 
At  the  expiration  of  six  to  eight  days,  or  still  later,  a  little  food  may 
be  introduced  by  mouth.  I  need  hardly  insist  that  the  patients  should 
remain  in  bed.  In  order  to  quench  the  thirst  I  advise  giving  small 
pieces  of  ice,  that  the  patients  allow  to  melt  in  the  mouth ;  in  addition 
the  mouth  may  be  washed  out  frequently.  Carlsbad  water  or  salts  that 
are  usually  employed  with  benefit  in  the  subsequent  treatment  of  ulcer, 
should,  of  course,  not  be  administered  during  the  period  of  exclusive 
rectal  alimentation.  In  cases  in  which  violent  gastric  hemorrhages 
occur,  and  in  those  cases  that  develop  violent  paroxysms  of  cardialgia 
and  that  suffer  from  ver}-^  obstinate  vomiting,  exclusive  rectal  alimen- 
tation is,  of  course,  to  be  preferred  to  all  other  methods  of  treatment. 
I  need  hardly  modify  this  in  detail. 

Whether  the   treatment  of  a   case  of  ulcer   is   b^gun   in   the   way 

1  The  La7icet,  1890.  2  2?^!".  Med.  Jour.,  1890. 

'^  Diagnosiik  u.  Tlierap.  d.  Magenh^ankheiten. 
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I  advise  or  not,  the  diet  remains  the  most  important  factor  in  the 
subsequent  treatment  of  the  case.  Other  factors  in  the  treatment  must 
not,  of  course,  be  neglected.  Generally  speaking,  treatment  nowadays 
is  carried  out  according  to  the  same  principles  that  Leube  and  Ziemssen 
established  in  their  so-called  rest  or  ulcer  cure.  This  treatment  consists 
— («)  in  the  administration  of  a  very  digestible  diet  that  should  be 
liquid  at  first  and  uniform,  and  later  may  be  more  solid  and  mixed ; 
(6)  in  the  administration  of  certain  mineral  waters  ;  (c)  in  keeping  the 
stomach  quiet,  particularly  during  the  first  period  of  the  treatment. 
The  application  of  moist  warm  or  hot  compresses  aids  the  cure. 

The  diet  should  be  selected  so  that  the  food  that  is  administered  is 
as  little  irritiiting  as  possible.  The  best  plan,  if  it  can  be  carried  out, 
is  to  refrain  from  the  administration  of  all  food  by  mouth  for  some 
days ;  after  that  a  very  mild,  non-irritating  diet  may  be  given.  The 
peculiarities  of  each  individual  case  will  have  to  be  studied,  and  much 
will  depend  on  the  progress  of  the  disease  at  what  period  of  the  treat- 
ment a  more  solid  and  a  more  nourishing  diet  may  be  given.  The  four 
diiferent  dietaries  that  Leube  and  Penzoldt  have  arranged  (compare 
page  183)  may  form  the  bases  of  these  dietary  regulations.  The  first 
dietary  should  be  allowed  for  at  least  ten  days,  then  the  second  one 
should  be  given  for  a  week,  followed  by  the  third  one,  etc.  The 
severity  of  the  symptoms  in  each  individual  case  will  determine  at 
what  period  of  the  treatment  one  dietary  is  substituted  for  the  other. 

Cruveilhier,  in  his  day,  declared  milk  to  be  the  most  appropriate 
liquid  food  for  ulcer  cases.  The  composition  of  milk,  in  the  first  place, 
renders  it  very  nourishing ;  iu  the  second  place,  makes  it  non-irritating 
to  the  stomach.  We  see  certain  cases,  it  is  true,  in  which  the  casein 
coagulates  in  the  form  of  large  lumps  ;  if  this  is  noticed,  the  administra- 
tion of  milk  should  be  stopped.  Reichmann  has  discovered  that  boiled 
milk  leaves  the  stomach  much  more  rapidly  than  unboiled  milk,  and 
that  the  lumps  of  casein  that  form  when  boiled  milk  is  digested  are 
much  smaller  than  those  formed  when  raw  milk  is  digested.  This 
point  is  of  great  practical  importance.  Leo  and  von  Pfungen  have  also 
determined  by  a  series  of  experiments  that  milk  has  certain  antacid 
properties.  Unfortunately  certam  persons  cannot  take  milk  in  any 
form,  not  even  if  it  is  mixed  with  other  substances  or  if  correctives  are 
added.  It  is  bad  practice,  however,  to  refrain  from  administering  milk, 
even  if  the  patient  claims  that  it  does  not  agree  mth  him.  The  attempt 
should  always  be  made  to  give  it  in  small  quantities, — in  teaspoonfuls, — or 
certain  substances,  like  soda  or  lime-water,  may  be  added.  Occasionally 
so-called  fat  milk  (Gartner)  can  be  borne  even  when  ordinary  milk 
does  not  agree  with  the  patient.  This  preparation  is  made  from  cows* 
milk  from  which  a  certain  proportion  of  the  indigestible  casein  has  been 
mechanically  removed.  Unfortunately  the  patients  cannot  be  kept  on  a 
pure  milk  diet  for  a  long  period  of  time,  because  the  demands  of  the 
body  for  food  cannot  be  satisfied  by  milk  alone.  The  administration  of 
an  exclusive  milk  diet  is  essentially  a  hunger  cure,  and  causes  the  patient 
to  lose  considerable  tissue. 


624  ROUND    ULCER   OF  THE  STOMACH. 

The  nutritive  value  of  milk  can  be  greatly  increased  by  the  addition 
of  milk  powder  (100  gm,  to  1  L),  and  by  the  addition  of  one  or  several 
teaspoonfuls  of  condensed  milk  or  of  nutrose.  Ewald  advises  the  ad- 
ministration of  flour  soup  boiled  "with  milk.  The  advantage  of  this 
dish  is  that  the  casein  coagulates  in  smaller  flakes  than  in  pm^e  milk, 
and  that  it  possesses  greater  nutritive  value.  In  the  majorit}"  of  cases, 
particularly  later  in  the  treatment,  finely  divided  amylaceous  food, — 
tapioca,  rice,  maizena  flour,  Lofiland's  children's  flour,  and  similar  prep- 
arations,— may  be  added  to  the  milk.  In  place  of  milk,  buttermilk  may 
be  given ;  the  latter  contains  very  much  less  fat  and  sugar  than  pure 
milk,  and  is  consequently  less  nourishing,  but  it  is  frequently  relished 
by  patients  who  cannot  take  pure  milk.  Of  late  years  kefir  has  been 
administered  with  good  results. 

Sour  milk,  provided  it  does  not  contain  too  much  acid,  is  also  fre- 
quently relished.  In  southern  Germany  sour  milk  is  a  Yevj  popular 
article  of  diet.  I  know  a  number  of  physicians  in  this  neighborhood 
who  prescribe  sour  milk  exclusively  in  ulcer,  and  claim  to  have  seen 
uniformly  good  results  from  the  administration  of  this  food.  Cream  in 
smaU  quantities  is  also  often  well  borne. 

Another  article  of  diet  that  does  not  irritate  the  sm^face  of  the  ulcer 
is  meat  jelly,  as  recommended  by  Fleiner.  This  food  is  prepared  by 
boiling  a  chicken  or  some  beef  with  calves'  feet.  Another  similar  prep- 
aration is  the  meat  solution  that  Leube  and  Rosenthal  describe.  Leube 
recommends  giving  nothing  durmg  the  first  period  of  the  treatment 
excepting  milk,  meat  solution,  and  a  little  bouillon,  with  an  egg  or  some 
barley.  I  am  in  the  habit  of  limiting  my  ulcer  patients  in  the  begin- 
ning (proA^ided  I  permit  the  administration  of  food  by  mouth)  to  an 
exclusively  liquid  diet,  consisting  of  milk  and  bouillon  with  or  without 
egg,  possibly  with  the  addition  of  somatose  or  nutrose.  In  the  place 
of  simple  bouillon,  gruel  may  be  given  later  on.  I  do  not,  as  a  rule, 
allow  meat  solution  for  several  days.  Raw,  beaten  white  of  ^^g,  and 
white  of  ev^  with  water,  may  also  be  allowed.  "WTiite  of  e^g,  like  the 
casein  of  milk,  seems  to  possess  the  power  of  combining  acids,  and  even 
of  neutralizing  them  (von  Pfungen).  If  a  diet  of  this  kind  is  given, 
the  patient  is  not  well  nourished ;  but  this  is  not  really  necessary,  for 
the  chief  object  in  view  is  to  promote  rapid  healing  of  the  ulcer. 

I  might  briefly  mention  another  proposition  that  has  been  made  for 
feeding  those  patients  who  cannot  tolerate  milk,  and  who  will  not  take 
it  even  in  small  quantities.  Debove  advises  pouring  the  milk  into  the 
stomach  through  a  soft  stomach-tube.  He  found  that  his  patients  were 
able  to  digest  milk  that  was  introduced  in  this  way,  and  did  not  vomit 
it.  In  order  to  increase  the  nutritive  value  of  the  milk  he  adds  milk 
powder  or  condensed  milk  to  ordinary  milk,  and  evaporates  it  to  one- 
half  its  volume. 

Another  appropriate  article  of  food  is  sugar  solution.  According  to 
the  investigations  carried  out  by  Strauss  ^  in  my  clinic,  the  secretion  of 
acid  in  the  stomach  is  smaller  after  the  administration  of  a  sugar  solu- 

1  Zeitschr.  f.  klin.  Med.,  vol.  xxix. 
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tion  than  after  the  administration  of  a  test-breakfast  or  after  the  intro- 
duction of  carbohydrates  in  the  form  of  undissolved  starches.  Sugar 
solutions,  therefore,  seem  to  be  the  appropriate  article  of  diet,  particu- 
larly in  hyperacidity  and  in  ulcer.  They  are,  of  course,  contraindicated 
in  all  cases  where  there  is  a  tendency  to  fermentation.  Some  60  gm. 
of  sugar  in  20  per  cent,  solution  may  be  given  pro  die.  Milk-sugar  is 
the  least  suitable  one  of  the  diiferent  varieties  of  sugar,  because  it  pos- 
sesses laxative  properties.  The  best  of  all  sugars  is  chemically  pure 
dextrose ;  unfortunately  this  preparation  is  quite  expensive.  Ordinarily 
the  commercial  form  of  dextrose  is  good  enough. 

Recently  a  preparation  has  been  introduced  that  is  called  casein 
nutrose.  To  judge  from  my  personal  experience  with  this  product,  it 
is  very  useful  in  ulcer  cases,  and  promises  to  become  a  good  substitute 
for  meat ;  as  it  is,  it  improves  the  nutrition  of  the  patients  better  than 
the  ordinary  substitutes  in  use.  Nutrose  is  well  absorbed,  usually  agrees 
with  the  patients  even  though  they  take  it  for  a  long  time,  and  is  even 
relished  by  some.  It  may  be  administered  in  large  doses,  30  to  50  gm. 
a  day,  and  can  be  given  in  all  forms  of  soup,  in  milk,  cocoa,  etc.  This 
preparation  enables  us  to  supply  a  large  proportion  of  the  albumin 
needed. 

All  the  regulations  that  we  have  just  enumerated  constitute  the  first 
part  of  the  cure,  that  should  usually  last  about  ten  days.  The  patient 
during  this  time  should  be  ordered  to  stay  in  bed.  He  should  remain 
absolutely  quiet,  and  should  not  even  get  up  for  the  purpose  of  defe- 
cating or  urinating.  Warm  Priessnitz  compresses,  poultices,  or  felt 
sponges  dipped  into  hot  water,  should  be  applied  to  the  region  of  the 
stomach.  I  usually  employ  warm  Priessnitz  compresses  and  use  hot 
poultices  in  those  case  that  suffer  violent  pain. 

After  some  time,  but  not  before  ten  days  at  least,  the  second  dietary 
of  Leube  may  be  given.  This  consists  of  boiled  calves'  brains,  boiled 
calves'  thymus,  boiled  chicken,  boiled  pigeon,  gruel,  tapioca  milk  mush. 
Fmely  scraped  raw  beef  may  also  be  tried,  as  well  as  boiled  calves' 
feet.  Oatmeal  is  very  nourishing,  and  may  also  be  given  at  this  stage. 
After  some  time  the  third  dietary  may  be  given,  consisting  of  scraped 
or  half-rare  broiled  beefsteak,  of  scraped  raw  ham,  mashed  potatoes, 
cauliflower,  and  Zwieback. 

The  fourth  dietary,  that  should  be  given  as  late  as  possible,  offers 
much  more  variety.  It  consists  of  broiled  chicken,  pigeon,  veni- 
son, prairie  chicken,  roast  beef  (rare),  fillet  of  beef,  and  broiled  veal 
(hind  quarter)  ;  pike,  shad,  trout,  rice,  souffles,  soups  made  of  meat 
and  flour,  etc. 

In  regard  to  other  articles  of  diet,  the  following  may  be  said  :  Eggs 
do  not  agree  with  many  patients  ;  some  authors,  as  Liebermeister,  forbid 
them  altogether  for  ulcer  cases.  Much  will  depend  on  the  method  of 
preparation  ;  hard-boiled  eggs  frequently  cause  distress  ;  hard-boiled 
eggs,  however,  mashed  fine,  are  usually  much  better  borne.  The  best 
form  in  which  to  give  eggs  is  as  white  of  egg  only  slightly  coagulated. 
Everything  that  can  irritate  the  stomach  mechanically,  as  leguminose 
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vegetables,  black  bread,  crusts  of  bread,  skin,  tendons,  fruit  pips,  and 
stones  of  berries,  etc.,  should  all  be  strictly  avoided  for  a  long  time. 
Even  after  all  symptoms  have  disappeared,  and  we  are  justified  in 
assuming  that  the  ulcer  is  healed,  the  diet  should  be  carefully  super- 
vised for  a  long  time. 

Alcoholic  beverages  should  be  altogether  interdicted,  particularly  in 
the  beginning  of  the  cure.  Only  if  there  is  great  weakness  may  wine- 
soups  or  red  wine  mixed  with  an  alkaline  water  be  permitted.  If  the 
patients  are  weak,  enemata  of  wine  together  with  peptone  may  be  found 
useful. 

Ewald  recommends  Ross's  "  Kraft  beer  "  in  particular.  He  gives 
it  with  Biliner  or  Ems  water.  These  waters  are  permitted  to  stand  for 
some  time  in  order  to  allow  the  escape  of  a  large  proportion  of  the  car- 
bonic acid  gas.  This  beverage,  however,  does  not  possess  great  nutri- 
tive value.  Coffee  should  never  be  allowed  in  ulcer ;  tea  may  be 
given. 

The  second  part  of  the  treatment  consists  in  the  administration  of 
alkaline  saline  mineral  waters  or  of  their  salts.  These  waters  have  been 
popular  for  a  long  time  in  the  treatment  of  all  diseases  of  the  stomach, 
particularly  of  ulcer.  Of  these,  Carlsbad  water  is  the  most  popular. 
All  that  we  know  in  regard  to  the  favorable  effect  of  this  water  is 
empiric,  and  so  far  no  satisfactory  explanation  of  its  effect  has  been 
forthcoming. 

The  main  ingredients  of  Carlsbad  water  are  chlorid  of  sodium  and 
carbonate  and  sulphate  of  sodium.  Ziemssen  attributes  the  main  effect 
of  Carlsbad  salt  to  the  Glauber  salt  that  it  contains.  Leube  is 
inclined  to  attribute  the  good  effect  of  Carlsbad  salt  and  Avater  to  the 
power  of  these  preparations  to  cause  evacuation  of  the  stomach-con- 
tents ;  at  the  same  time  he  argues  that  the  sodium  chlorid  exercises  a 
favorable  effect  on  digestion,  and  that  the  carbonate  of  sodium  dissolves 
the  mucus  and  reduces  the  degree  of  acidity  of  the  stomach-contents. 
The  latter  two  properties  of  the  water  he  considers  of  subordinate 
importance. 

From  a  theoretic  point  of  view  this  explanation  is  not  altogether 
satisfactory.  The  stomach-contents  are  probably  not  evacuated  more 
rapidly  if  the  water  is  given  in  the  customary  way,  for,  as  a  rule,  the 
water  is  prescribed  in  doses  of  about  one-quarter  to  one-half  a  liter,  or 
the  salt  in  doses  of  one  or  two  teaspoonfuls,  early  in  the  morning  before 
breakfastc  In  cases  of  ulcer,  however,  the  stomach  is  always  empty  in 
the  morning,  provided  there  are  no  complications.  The  Carlsbad  prep- 
arations cannot  possibly  exercise  an  antacid  effect,  for  the  reason  that 
the  stomach  in  the  morning  before  breakfast  contains  no  acid  gastric 
juice.  Of  course,  if  ectasy  or  atony  is  present,  this  is  different,  but 
we  are  not  dealing  with  such  cases  in  this  place.  At  the  same  time  it 
cannot  be  denied  that  Carlsbad  water  exercises  a  certain  influence  on  the 
secretion  of  gastric  juice.  Thus,  Jaworski  found  that  large  quantities 
of  Carlsbad  salt  or  water  inhibit  the  secretion  of  gastric  juice  and  im- 
pede its  digestive  powers  for  several  hours.       He  also   showed  that 


TREATMENT.  627 

medium  and  large  quantities  given  for  a  long  time  produced  a  pro- 
gressive decrease  in  the  secretory  powers  of  the  gastric  mucosa. 

The  results  obtained  by  Spitzer,  who  studied  18  cases  of  stomach 
disease  during  a  four  weeks'  course  in  Carlsbad,  are  also  interesting. 
He  found  that  in  the  course  of  this  treatment  the  motor  power  of  the 
stomach  was  increased  in  the  majority  of  cases  and  damaged  in  none  of 
them ;  that  the  superacidity  of  the  stomach-contents  soon  disappeared, 
and  that  normal  values  were  obtained  ;  further,  that  subacidity  was 
never  produced.  This  last  result  is  particularly  important  for  the  ques- 
tion we  are  discussing. 

Another  important  action  of  Carlsbad  water  is  the  regulation  of  the 
bowels.  In  addition,  the  relatively  large  quantities  of  warm  water  that 
are  taken  exercise  a  beneficial  effect  in  two  ways — first,  they  quiet  the 
stomach  ;  second,  they  cleanse  it  thoroughly  and  stimulate  the  activity 
of  the  intestine.  From  a  practical  point  of  view,  therefore,  we  may 
consider  the  value  of  Carlsbad  water  established.  The  exact  way  in 
which  it  acts,  however,  is  not  yet  satisfactorily  explained. 

If  Carlsbad  water  cannot  produce  a  sufficient  evacuation  of  the 
bowel-contents,  the  dose  must  either  be  increased  or  from  one-half  to 
one  teaspoonful,  or  even  more,  of  artificial  Carlsbad  salt  added.  Of 
course,  natural  or  artificial  Carlsbad  salt  may  be  used  throughout 
instead  of  the  Carlsbad  water ;  one  to  two  heaping  teaspoonfuls  of  the 
salt  are  dissolved  in  one-quarter  to  one-half  a  liter  of  lukewarm  water, 
and  the  whole  taken  in  the  course  of  about  half  an  hour.  The 
patient  should  wait  at  least  half  an  hour  after  taking  the  water  before 
he  eats  his  breakfast.  In  the  majority  of  patients  this  dose  is  sufficient 
to  produce  one  or  two  evacuations  of  the  bowels.  If  the  action  is  too 
severe,  the  quantity  must  be  reduced ;  if  not  sufficient,  increased. 

Many  authors,  like  Ziemssen,  prefer  the  natural  or  the  artificial  salt 
to  the  water.  The  chief  advantage  of  giving  the  salt  is  that  the  concen- 
tration of  the  solution  can  be  regulated  to  suit  the  peculiarities  of  each 
individual  case.  If  the  stools  are  not  regulated  by  the  administration 
of  Carlsbad  salt,  other  laxatives  should  not  be  given ;  the  bowel -con- 
tents should  be  removed  by  irrigation. 

These  are  the  essential  features  of  a  "  rest-cure."  In  cases  of  ulcer 
that  are  not  very  old,  the  methods  that  we  have  described,  as  a  rule, 
suffice,  provided  they  are  applied  for  a  sufficiently  long  time. 

A  brief  summary  of  this  method  of  treatment  reads  as  follows  :  The 
patient  should  be  instructed  to  remain  in  bed  during  tlie  first  period  of 
the  course — at  least,  for  the  first  two  weeks.  During  this  time  he 
should  be  kept  as  quiet  as  possible.  Priessnitz  compresses,  or  hot 
poultices  if  there  is  much  pain,  should  be  applied  to  the  region  of  the 
stomach  and  frequently  renewed.  The  ice-bag  should  be  applied  only 
in  those  cases  where  symptoms  of  impending  hemorrhage  are  observed 
or  where  a  hemorrhage  has  just  occurred. 

During  the  first  period  of  this  cure  the  patient  should  not  be  allowed 
to  leave  the  bed  under  any  circumstances,  not  even  for  the  purpose  of 
urinating  and  defecating.     The  contents  of  the  bladder  and  the  bowels 
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should  be  deposited  while  the  patient  is  lying  on  his  back.  In  the 
morning,  before  breakfast,  the  patient  should  take  Carlsbad  salt, — one 
or  two  teaspoonfuls  dissolved  in  about  one-quarter  of  a  liter  of  warm 
water  or  of  Carlsbad  water.     If  necessary  the  dose  may  be  increased. 

In  the  beginning  the  diet  should  consist  exclusively  of  milk  and 
bouillon,  with  or  without  an  egg,  possibly  with  the  addition  of  a  little 
somatose  or,  better,  nutrose.  If  milk  cannot  be  borne  in  any  form  or 
if  it  agrees  only  when  taken  in  very  small  quantities,  meat  solution, 
about  100  gm.  pro  die,  or  meat-jelly,  may  be  given.  All  liquid  articles 
of  food  should  be  taken  lukewarm.  If  milk  is  well  borne,  two  liters 
may  be  given  a  day,  but  only  in  divided  doses,  so  that  small  quantities 
are  given  at  each  meal.  An  increase  of  this  quantity  should  be  gradual. 
The  longer  the  patient  can  adhere  to  this  strict  diet  the  better. 

If  treatment  is  begun  immediately  after  a  gastric  hemorrhage,  the 
administration  of  food  by  mouth  should  be  stopped  altogether  and  the 
patient  fed  exclusively  by  rectum  for  the  first  three  or  four  days  or  still 
longer.  I  refer  to  the  section  on  Hemorrhage  for  the  details  of  the 
treatment  of  this  condition. 

[Opinion  is  divided  as  to  whether  rectal  alimentation  increases  or 
diminishes  gastric  secretion.  Following  the  observations  of  Winternitz, 
it  was  believed  that  the  gastric  acidity  was  increased  by  nutrient 
enemata,  but  the  studies  of  Ziarko  ^  go  to  show  that  the  acidity  of  the 
gastric  juice  is  really  decreased  by  rectal  feeding.  Bourget,  on  the  other 
hand,^  discards  rectal  feeding,  believing  that  food  thus  introduced  is  but 
slightly  absorbed,  and  that  by  reflex  action  it  increases  gastric  secre- 
tion.— Ed.] 

If  the  ulcer  is  not  very  old,  vomiting  and  pain  usually  disappear 
within  a  few  days  under  this  treatment,  so  that,  as  a  rule,  it  is  unneces- 
sary to  administer  narcotics  or  other  drugs. 

If  the  pain  and  all  other  distress  disappear  after  about  ten  days  of 
this  treatment, — and  this  is  the  rule, — the  administration  of  Carlsbad 
salt  should,  nevertheless,  be  continued  for  some  time.  The  diet,  how- 
ever, may  be  more  liberal ;  a  number  of  softened  cakes  or  softened 
Zwieback  may  be  given,  or  tapioca  or  rice  boiled  in  bouillon  or  milk, 
leguminous  soup,  etc.  After  a  few  days  very  digestible  meat  dishes 
may  be  allowed :  calves'  thymus  boiled  in  bouillon,  boiled  pigeon,  or, 
later,  raw  and  scraped  ham.  It  is  best  to  wait  for  a  time  before  allow- 
ing beefsteak ;  when  this  is  given,  it  should  be  scraped  and  quickly 
roasted  in  butter  with  a  little  salt  without  the  addition  of  any  other 
condiment.  Potatoes  should  be  given  only  mashed ;  the  same  applies 
to  carrots.  At  this  period  boiled  chicken  may  also  be  eaten.  Roast 
chicken  should  not  be  given  until  later. 

If  it  is  at  all  possible  the  patient,  as  we  have  said,  should  spend  the 
first  two  weeks  in  bed.  At  the  expiration  of  this  time  he  may  be 
allowed  to  get  up.  for  a  short  time  each  day,  provided  he  is  free  from 
pain.  Gradually  he  may  be  allowed  to  sit  up  for  a  longer  time.  The 
cure  usually  consumes  from  four  to  six  weeks,  provided  there  are  no 

1  Prager  med.   Woc?iensch?\ ,  1899,  No.  14.  ^  Therap.  Monatsh.,  July,  1900. 
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complications  or  complications  do  not  arise  during  this  time.  Even 
after  the  cure  proper  is  over  the  patient  should  be  very  careful  for  a 
long  time  as  to  what  he  eats,  and  should  avoid  all  irritating  articles  of 
food,  all  condiments  or  mechanically  irritating  articles  of  diet,  all  hot 
and  very  cold  beverages,  fruit-ices,  alcoholic  beverages,  etc.  Unless 
he  does  this,  recurrences  are  apt  to  take  place.  Daring  the  cure  small 
meals  should  be  eaten  ;  after  the  cure  is  over  the  patient  may  eat  more 
at  each  time  and  can  allow  longer  intervals  to  elapse  between  meals. 

It  will  hardly  ever  be  necessary  to  send  patients  to  Carlsbad, 
Neuenahr,  Vichy,  or  similar  watering-places  for  the  sake  of  undergoing 
a  cure.  It  is  better  to  advise  a  v^acatiou  to  some  mountain  resort,  where 
the  air  is  invigorating  and  pure.  The  diet,  of  course,  should  be  care- 
fully regulated  during  this  time.  In  order  to  improve  the  general 
nutrition  of  the  patient  during  this  stage  iron  preparations  and  arsenic 
may  be  given.  It  is  best,  however,  not  to  administer  these  drugs 
too  early.  I  have  had  good  results  with  liq.  ferri  album  (Drees). 
Le  Gempt  ^  reports  the  same.  There  are,  however,  many  other  prepara- 
tions that  are  just  as  good.  Ewald  has  described  a  very  suitable  and  at 
the  same  time  cheap  method  of  giving  iron ;  he  prescribes  a  2  to 
3  per  cent,  solution  of  the  sesquichlorid  of  iron,  and  gives  a  tea- 
spoonful  three  times  a  day  in  a  wineglassful  of  egg- water  (one  part 
white  of  egg,  two  parts  of  water).  He  advises  his  patients  to  take  this 
remedy  through  a  glass  tube  in  order  to  protect  the  teeth.  Arsenic 
may  be  given  together  with  iron  in  order  to  stimulate  the  nervous  system 
and  to  improve  its  tone.  Liebreich  advises  giving  it  in  the  form  of 
arsenious  acid,  and  not  as  Fowler's  solution.  If  possible,  iron  and 
arsenic  should  be  given  only  in  liquid  form.  The  arsenic  and  iron 
waters  of  Levico,  Roncegno,  and  other  places,  may  be  given  in  place  of 
iron  and  arsenic  preparations.  Ewald  and  Dronke  have  performed  a 
number  of  metabolic  investigations  with  these  waters,  and  have  sho\vn 
that  they  are  very  effective ;  the  dose  should  gradually  be  increased. 
It  is  well  to  interrupt  the  treatment  for  a  short  time  occasionally.  If 
any  untoward  symptoms  appear,  these  two  drugs  should,  of  course,  be 
stopped  at  once. 

[Fuetterer,^  believing  that  the  resistance  to  healing  observed  in  gas- 
tric ulcer  is  largely  dependent  upon  the  decrease  of  hemoglobin  in  the 
blood,  recommends  a  daily  dietary  of  freshly  expressed  juice  from  five 
pounds  of  beef. — Ed.] 

This  treatment  leads  to  the  best  results.  There  are  exceptional 
cases,  of  course,  in  which  nothing  is  accomplished  by  a  rest-cure  and  in 
which  vomiting  persists  notwithstanding.  In  these  cases  it  is  best  to 
proceed  in  the  same  manner  as  in  hemorrhage  from  the  stomach — namely, 
to  place  the  organ  at  rest  for  a  time  and  to  feed  the  patient  exclusively 
by  the  rectum.  Bouveret  recommends  feeding  these  patients  through  a 
sound.  It  is  not  necessary  to  introduce  the  sound  into  the  stomach ; 
all  that  is  needed  is  to  insert  it  as  far  as  the  middle  or  lower  third  of 
the  esophagus.  Bouveret  claims  to  have  seen  good  results  from  this 
'  Berlin,  klin.  Wochenschr.,  1886.         ^  Jour.  Amer.  Med.  Assoc,  January  11,  1902. 
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method  of  feeding  in  many  rebellious  forms  in  which  vomiting  was 
obstinate.  In  other  cases  the  reason  why  a  rest-cure  fails  is  that  com- 
plications exist. 

This  "  rest-cm-e "  that  we  have  just  described,  and  that,  of  course, 
must  be  modified  to  suit  the  peculiarities  of  each  individual  case,  is  un- 
doubtedly the  most  reliable  method  and  the  one  that  has  stood  the  test 
of  practical  experience.  This  treatment  can  be  recommended  Ijoth  for 
severe  forms  of  ulcer  and  for  mild  and  recent  forms.  In  the  latter  the 
beneficial  results  are  obtained  much  more  rapidly  and  can  be  predicted 
with  greater  certainty. 

There  are  a  number  of  cases,  however,  in  which  this  rest-cure  cannot 
be  carried  out.  This  may  be  due  to  a  variety  of  external  circumstances 
or  to  the  fact  that  the  patients  cannot  make  up  their  minds  to  undergo 
the  treatment. 

Many  different  authors,  therefore,  have  attempted  to  replace  this 
method  of  treatment  by  others,  and  of  recent  years  the  medicamentous 
treatment  of  ulcer  has  become  quite  popular.  There  can  be  no  doubt, 
however,  that  the  dietetic  rest-cure  is  the  most  rational  method  of  pro- 
cedure. Many  do  not  like  to  employ  this  treatment,  because  they  claim 
that  it  is  so  difficult  to  carry  out.  I  do  not  consider  this  objection  valid 
in  view  of  the  positive  results  that  invariably  follow  its  employment. 

An  ulcer  may,  of  course,  occasionally  heal  without  any  treatment. 
Many  ulcers,  as  we  know,  run  an  altogether  latent  course,  and  the  only 
evidence  we  may  have  that  an  ulcer  existed  during  life  may  be  a  scar 
that  we  find  post  mortem.  But  this  can  hardly  justify  the  ambulatory 
treatment  of  cases  of  ulcer  nor  make  this  method  of  treatment  rational. 
Anyone  who  is  afflicted  with  ulcer  of  the  stomach  should  remain  in 
bed,  and  shoidd  not  attempt  to  follow  his  usual  occupation.  A  physician 
should  not  be  influenced  by  the  objections  that  the  patients  offer ;  very 
few  patients  will  refuse  to  follow  the  directions  of  a  physician  if  they 
can  be  taught  what  the  physician  is  attempting  to  do  and  what  the  dan- 
gers of  their  condition  aire.  In  many  instances  drugs  can  aid  the  treat- 
ment,— can  relieve  certain  symptoms, — but  they  are  indicated  only 
when  employed  together  with  one  of  the  above-named  methods  with  the 
dietary  rest-cure.  Drugs  alone  can  accomplish  very  much  less  than  if 
they  are  employed  together  with  a  rest-cure ;  I  am  of  the  opinion  that 
they  should  be  used  only  in  emergencies. 

Various  remedies  have  been  advised  in  place  of  a  rest-cure.  The 
chief  of  these  are  the  preparations  of  bismuth.  As  early  as  1786 
— ^that  is,  more  than  one  hundred  years  ago — Odier  recommended  bis- 
muth preparations  as  a  panacea  for  spasm  of  the  stomach.  In  the  first 
half  of  the  last  century  subnitrate  of  bismuth  was  the  most  popular  rem- 
edy in  ulcer.  This  drug  was  employed  for  a  long  time  ;  some  authors 
recommended  it ;  others  condemned  it.  Of  recent  years  Fleiner,  follow- 
ing Kussmaul's  advice,  again  called  attention  to  subnitrate  of  bismuth  ; 
he  advises  giving  this  preparation  in  the  same  large  doses  that  the  older 
physicians  employed.  Nowadays  15  gm.  are  recommended,  and  long 
ago  a  number  of  physicians  and  clinicians,  particularly   Frenchmen, 
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recommended  similar  doses  and  employed  them.  Leube  calls  attention 
to  the  fact,  however,  that  the  remedy  was  rarely  given  alone,  but  usually 
with  morphin,  opium,  etc. 

Kussmaul  and  Fleiuer  employed  the  remedy  chiefly  in  order  to  pro- 
tect the  injured  portion  of  the  stomach  from  further  injury  and  to 
prevent  the  gastric  juice  and  irritating  food  from  touching  it ;  in  other 
words,  they  used  it  as  a  protective  mefisure.  Fleiner  and  Kussmaul 
advised  giving  it  for  this  purpose  as  follows  : 

The  patient's  stomach  is  washed  out  early  in  the  morning  before 
breakfast.  This  is  done  in  order  to  cleanse  the  stomach  as  completely 
as  possible.  As  soon  as  the  wash-water  runs  clear,  from  10  to  20  gm. 
of  subnitrate  of  bismuth  are  suspended  in  200  c.c.  of  lukewarm  water, 
the  suspension  immediately  poured  into  the  funnel,  and  washed  down 
with  50  c.c.  of  water.  The  patient  is  instructed  to  lie  in  such  a  position 
that  the  ulcer  comes  in  immediate  contact  with  the  suspension  of  bis- 
muth. At  the  expiration  of  a  few  minutes — five  to  ten — the  bismuth 
is  so  completely  precipitated  that  the  water  in  which  it  was  suspended 
can  be  allowed  to  flow  from  the  stomach  and  the  sound  removed.  The 
patient  is  ordered  to  remain  in  the  same  position  for  half  an  hour  and 
then  to  eat  his  breakfast.  This  bismuth  treatment  should  be  employed 
daily  in  the  beginning ;  later  every  other  day  or  every  third  day.  It 
should  be  continued  as  long  as  it  seems  necessary.  Fleiner  claims 
never  to  have  seen  any  symptoms  of  poisoning  even  after  using  from 
300  to  400  gm.  of  bismuth.  In  those  cases  in  which  the  passage  of 
the  stomach-sound  is  contraindicated  Fleiner  advises  drinking  10  gm. 
of  subnitrate  of  bismuth  suspended  in  a  glass  of  lidvcwarm  water  early 
in  the  morning  before  breakfast.  Boas  prefers  the  carbonate  of  bismuth 
to  the  subnitrate,  chiefly  because  the  former  salt  interferes  less  with  the 
function  of  the  intestine.  Fleiner  explams  the  action  of  bismuth  by 
assuming  that  the  precipitate  of  bivsmuth  protects  the  diseased  portion 
of  the  mucosa,  and  in  this  way  prevents  the  gastric  juice  from  exercis- 
ing its  eroding  and  irritating  eifect  on  the  sensory  nerve-endings  that 
are  exposed  in  the  ulcer.  The  favorable  results  of  Fleiuer  have  been 
corroborated  by  many  other  authors, — for  instance,  Fischer,  Cramer, 
Savelieif,  Witthauer,  and  others. 

[A  method  similar  to  that  of  Fleiner  has  recently  been  advocated 
by  C.  Pariser,^  who  advises  that  there  should  be  taken  from  15  to  20 
gm.  of  bismuth  subnitrate  stirred  in  water,  on  an  empty  stomach,  in  the 
morning,  this  to  be  followed  by  a  little  pure  water.  The  patient  is  then 
directed  to  lie  quietly  on  the  back  for  three-quarters  of  an  hour,  after 
which  he  is  allowed  to  take  cofPee  and  a  roll.  Pariser  states  that  he  has 
never  seen  any  toxic  effect  from  large  doses  of  bismuth,  but,  owing  to 
its  expense,  he  has  lately  replaced  it  by  a  mixture  of  60  gm.  each  of 
chalk  and  talcum,  to  which  are  added  15  gm.  of  magnesia  usta.  He 
sees  advantage  in  this  latter  mixture  in  the  laxative  and  antacid  effects 
of  the  drugs,  and  also  in  the  fact  that  they  do  not  blacken  the  stools, 

^  Deutsch.  med.   Wochenschr.,  April  10,  1902. 
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thereby  concealing  slight  hemorrhages  that  might  otherwise  pass  unob- 
served.— Ed.] 

Matthes  has  performed  a  number  of  animal  experiments  that  are 
of  particular  interest.  In  the  first  place,  he  discovered  that  bis- 
muth introduced  into  the  stomach  settled  at  the  lowest  portion  of 
the  organ  within  ten  or  twenty  mmutes  after  its  administration.  He 
determined  this  by  giving  the  preparation  to  dogs  and  then  performing 
gastrotomy  at  the  expiration  of  this  time.  If  he  allowed  the  animals 
to  live  for  several  hours,  he  found  that  the  bismuth  was  uniformly  dis- 
tributed over  the  whole  internal  surface  of  the  stomach.  Matthes, 
therefore,  considers  Fleiner's  direction  that  the  patient  should  remain  in 
a  definite  position  for  some  time  after  the  administration  of  bismuth 
superfluous. 

If  an  artificial  solution  of  continuity  of  the  gastric  mucosa  is  pro- 
duced and  bismuth  administered  for  some  time,  a  thick  crust  of  bismuth 
will  be  found  adherent  to  the  wound  ;  it  seems,  therefore,  that  this  drug 
has  the  property  of  forming  a  covering  like  a  powder-bandage.  Matthes 
was  also  able  to  corroborate  Fleiner's  statement  that  the  administration 
of  bismuth  stopped  the  pain.  Savelieff  also  saw  favorable  results 
throughout.  In  opposition  to  Matthes,  however,  he  attaches  great  sig- 
nificance to  the  position  of  the  patient  and  the  length  of  time  during 
which  he  should  remain  in  this  position.  The  latter  author  regards 
bismuth  as  the  sovereign  remedy  in  cases  that  are  up  and  about.  In 
recent  cases  he  also  recommends  a  rest-cure  and  a  milk-diet,  and  states 
that  these  methods  are  the  most  effective  ones. 

Cramer,  who  advises  his  patients  to  drink  a  suspension  of  bismuth 
and  water  in  the  morning  before  breakfast,  also  reports  favorable  results. 
Witthauer  does  the  same.  Rosenheim's  experience  corresponds  with 
that  of  all  the  other  authors.  Boas,  on  the  other  hand,  reports  less 
favorable  results  ;  in  some  cases,  failures. 

My  own  experience  extends  only  to  cases  that  were  treated  in  the 
clinic.  I  have  never  limited  myself  to  the  administration  of  bis- 
muth, but  have  always  insisted  on  a  rest-cure  and  a  careful  regulation 
of  the  diet  at  the  same  time.  I  never  order  bismuth  suspension  to  be 
introduced  into  the  stomach  by  the  sound,  but  I  simply  direct  the  patients 
to  drink  the  suspension.  As  a  rule,  the  patients  took  the  remedy  in  one 
dose  of  10  gm.  some  time  in  the  course  of  the  forenoon, — that  is,  at  a 
time  when  the  stomach  was  empty.  I  can  corroborate  the  statement 
of  most  of  the  above-named  authors  that  the  effect  of  this  remedy  is  very 
favorable.  There  can  be  no  doubt  that  it  relieves  the  pain  considerably. 
I,  therefore,  feel  justified  in  recommending  bismuth  as  a  valuable  adju- 
vant to  a  dietetic  rest-cure.  I  advise  its  administration  not  only  in  old 
cases,  but  in  all  cases  of  ulcer. 

Another  drug  that  has  frequently  been  recommended  and  has  at 
other  times  been  condemned  is  nitrate  of  silver.  This  drug  has  been 
employed  for  a. long  time  in  the  treatment  of  ulcer.  Johnson  was  the 
first  to  recommend  it.  He  used  it  in  the  treatment  of  epilepsy,  and 
found  that  all  gastric  symptoms  that  were  present  in  his  cases  disap- 
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peared  after  its  administration.  Of  late  years  Gerhardt,  in  particular, 
has  warmly  recommended  the  administration  of  silver  nitrate  in  ulcer. 
He  claims  to  have  seen  dozens  of  cases  in  which  all  gastric  symptoms 
caused  by  ulcer  disappeared  immediately  after  the  administration  of 
silver  nitrate,  and,  on  the  other  hand,  to  have  seen  many  cases  in  which 
it  exercised  no  effect  whatever,  and  even  increased  the  distress  of  the 
patient.  According  to  Gerhardt,  nitrate  of  silver  acts  well,  particularly 
in  those  cases  that  suffer  from  severe  pain  when  the  stomach  is  empty. 
He  thinks  that  in  these  instances  it  acts  as  an  antacid.  If  silver  nitrate 
solution  is  added  to  stomach-contents  that  react  to  Congo-paper  (for 
instance,  from  a  case  of  pyloric  stenosis)  until  no  precipitate  is  formed, 
the  reactions  for  hydrochloric  acid  will  not  be  obtained  (Gerhardt)  ;  the 
silver  is  precipitated  as  silver  chlorid,  and  the  nitric  acid  combines  with 
the  albumin  to  form  an  insoluble  precipitate.  Gerhardt  argues  that 
moderate  quantities  of  stomach-contents  may  be  neutralized  by  silver 
nitrate.  He  administers  one  or  several  centigrams  of  silver  nitrate  in 
solution  once  to  three  times  daily  when  the  stomach  is  empty  ;  at  the 
same  time  he  instructs  his  patient  to  occupy  a  position  that  will  cause 
the  remedy  to  come  in  contact  with  the  ulcer. 

Silver  nitrate,  therefore,  sometimes  exercises  beneficial  effects.  We 
are  not  justified  in  doubting  this  if  we  remember  what  Gerhardt  reports  ; 
at  the  same  time  the  antacid  action  of  silver  nitrate  must  be  minimal 
when  we  consider  what  small  quantities  of  the  drug  are  introduced  into 
the  stomach.  This  can  easily  be  demonstrated  by  mixing  a  stated 
quantity  of  gastric  juice  with  a  0.2  to  0.3  per  cent,  solution  of  silver 
nitrate  and  by  determining  the  residual  acid  by  titration.  We  have 
done  this  in  a  number  of  experiments.  The  antacid  action  of  nitrate 
of  silver  is  probably  still  less  if  the  drug  is  taken  on  an  empty 
stomach — that  is,  at  a  time  when  in  simple  uncomplicated  ulcer  no 
gastric  juice  containing  hydrochloric  acid  is,  as  a  rule,  present.  I  do 
not  think,  therefore,  that  this  is  an  altogether  satisfactory  explanation 
of  the  action  of  silver  nitrate,  nor  do  I  believe  that  we  have  as  yet 
determined  the  exact  conditions  under  which  it  is  effective  or  useless. 
At  the  same  time  the  fact  that  such  experienced  observers  as  Gerhardt 
and  Boas  speak  in  favor  of  this  remedy  should  encourage  us  to  further 
investigation. 

Boas  recommends  the  silver  nitrate  treatment,  particularly  in  mild 
cases  of  ulcer  and  in  follicular  ulcers ;  also  in  patients  that  cannot 
undergo  a  typical  ulcer  cure.  He  begins  the  treatment  by  giving  solu- 
tions of  0.2  to  120  in  tablespoonful  doses  three  times  a  day,  and 
always  on  an  empty  stomach  ;  then  he  increases  the  drug  to  0.3  to  0.4. 
He  states  that  a  careful  regulation  of  the  diet  should  be  insisted  upon. 
The  disadvantages  of  this  drug  are  its  bad  taste  and  the  occasional 
occurrence  of  nausea  after  its  administration.  Rosenheim  recommends 
silver  nitrate,  particularly  in  those  cases  in  which  there  is  hyperesthesia 
of  the  stomach  and  in  which  the  organ  seems  particularly  intolerant  to  food. 

Another  medicamentous  method  of  treating  ulcer  of  the  stomach  may 
be  briefly  mentioned  in  this  place — that  is,  the  treatment  with  chloro- 
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form,  a  procedure  that  has  recently  been  warmly  advocated  by  Stepp. 
He  has  reported  a  number  of  cases  that  seem  to  indicate  that  the 
remedy  can  exercise  a  favorable  eifect  on  the  course  of  ulcer.  Stepp, 
however,  makes  one  statement  with  which  I  hope  the  majority  of  his 
readers  will  not  agree — namely,  that  the  rest-cure  that  Leube  and 
Ziemssen  recommend  cannot  possibly  be  carried  out  in  private  practice. 
I  believe  that  the  rest-cure  can  be  carried  out  in  all  cases,  provided  the 
physician  in  attendance  demands  it  with  sufficient  energy  and  sees  that 
it  is  carried  out  correctly.  Stepp  considers  the  most  important  part  of 
Leube's  cure — that  is,  the  dietetic  part — essential.  He,  too,  like  every 
other  physician  nowadays,  attaches  particular  importance  to  the  regula- 
tion of  the  diet.  In  the  beginning  he  advises  a  milk  diet ;  in  the  second 
week,  meat  broth ;  later,  with  the  addition  of  one  or  two  eggs,  and  still 
later,  easily  digestible  meat  dishes.  We  see,  therefore,  that  Stepp 
accepts  the  most  important  part  of  Leube's  cure.  I  fail  to  see  why 
patients  who  are  living  on  a  diet  that  in  no  way  satisfies  the  caloric 
demands  of  a  workingman  should  not  remaia  in  bed  during  the  first  two 
weeks. 

Stepp  administers  chloroform  together  with  bismuth;  chloroform  1.0, 
aq.  dest.  150.0,  bismuth,  subnit.  3.0,  one  to  two  teaspoonfuls  every  hour. 
Another  remedy  that  may  be  mentioned  is  condurango  bark.  Ger- 
hardt  states  that  this  drug  can  frequently  heal  gastric  ulcer  if  the  diet 
is  suitably  selected,  and  that  it  is  particularly  efficient  in  old  gastric 
ulcers-  in  emaciated  subjects.  My  experience  has  taught  me  that  con- 
durango bark,  which  Friedreich,  as  we  know,  regards  as  a  specific  for 
carcinoma,  acts  only  as  a  stomachic. 

In  addition  I  might  refer  to  iodid  of  potassium  that  Ord  has  recom- 
mended, and  that  this  author  administered  together  with  carbonate  of 
sodium.  Still  another  drug  is  the  sulphate  of  atropin,  which  Wojono- 
witsch  recommends.  This  investigator  claims  that  it  reduces  the  secre- 
tion of  gastric  juice. 

Whereas  all  the  methods  that  we  have  described  are  intended  to 
exercise  a  direct  influence  on  the  ulcer,  alkalis  are  used  only  sympto- 
matically — that  is,  in  order  to  combat  the  hyperacidity  and  to  relieve 
the  attacks  of  pain.  Ewald  advises  neutralizing  the  hyperacidity  of 
the  gastric  juice  by  alkalis  combined  with  rhubarb  and  cane-  or  milk- 
sugar.  This  mixture  he  gives  every  hour  in  small  doses.  Bouveret 
administers  from  8  to  14  gm.  of  bicarbonate  of  sodium  a  day.  I  am  in 
the  habit  of  giving  alkaline  remedies  only  during  meals  or  immediately 
after  meals — that  is,  at  the  time  of  hyperacidity.  In  pure  uncompli- 
cated ulcer  hyperacidity  is  periodic — that  is,  it  appears  as  soon  as  the 
gastric  mucosa  is  irritated  by  the  ingesta ;  all  that  is  needed,  therefore, 
is  to  administer  some  alkali  after  each  meal  at  the  height  of  the  produc- 
tion of  acid  or  immediately  before.  In  those  cases  that  I  have  called^ 
continuous  secretion  of  gastric  juice,  and  that  are  quite  frequently  com- 
bined with  ulcer,  we  must  proceed  diiferently.  Here  it  seems  rational  to 
administer  alkali  at  more  frequent  intervals  between  meals — in  some 
instances  even  immediately  before  eating.     The  time  at  which  the  alka- 
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line  remedy  is  to  be  administered  is  determined  by  the  nature  of  the 
perversion  of  the  gastric  secretion.  In  uncomplicated  ulcer,  it  appears 
to  me,  alkalis  should  be  administered  about  one  hour  after  meals,  and  if 
the  meal  is  small,  still  sooner  afterward.  I  usually  employ  the  follow- 
ing prescription  :  Bicarbonate  of  sodium,  magnesia  usta,  of  each,  10.0  ; 
sugar  of  milk  15.0;  and  add  a  little  rhubarb  if  it  is  desired  to  stimu- 
late the  function  of  the  intestine.  The  patients  receive  this  powder  in 
bulk  from  the  apothecary,  and  I  usually  order  them  to  take  half  a  tea- 
spoonful  or  a  little  more  of  the  powder  immediately  after  eating.  If 
the  pain  does  not  stop  altogether,  I  sometimes  add  a  little  extract  of 
belladonna.  As  a  rule,  the  administration  of  other  narcotics  is  unneces- 
sary if  the  dietary  rest-cure  is  carried  out  conscientiously.  In  almost  all 
instances  pain  disappears  within  a  few  days  after  the  treatment  is  begun. 

If  cardialgic  attacks  occur,  nevertheless, — and  this  will  be  rare, — 
narcotics  may  be  exhibited.  The  most  important  of  these  is  morphin, 
which  exercises  a  distinct  inhibitory  influence  on  the  secretion  of  hydro- 
chloric acid.  This  has  been  found  to  be  the  case  by  Leubuscher  and 
Schafer,  and  independently  of  these  by  Hitzig. 

[According  to  the  later  pul^lication  of  Riegel's  experiments  on  the 
effect  of  morphin  upon  the  secretion  of  gastric  juice,^  he  was  led  to 
another  conclusion ;  for  in  this  article  he  says  that,  contrary  to  general 
belief,  morphin  increases,  rather  than  decreases,  the  gastric  secretion. 
Atropin,  on  the  other  hand,  diminishes  the  secretion  and  also  inhibits 
motility  and  cramp.  These  conclusions  were  substantiated  by  the  experi- 
ments on  animals  made  by  Alder/  and  by  the  still  later  observations 
of  Riegel.^ 

Hirsch*  found  that,  by  the  subcutaneous  injection  of  morphin  in 
dogs,  there  resulted  at  first  a  decrease,  followed  by  a  marked  increase  in 
the  secretion  of  HCl.  The  influence  of  the  drug  increased  progres- 
sively with  the  increase  of  the  dose,  and  the  hypodermic  effect  was  more 
marked  than  when  the  drug  was  taken  by  the  mouth.  He  also  found 
that  there  was  an  increase  of  the  intragastric  pressure,  apparently 
from  contraction  at  the  pylorus,  accompanied  by  increased  peristalsis 
and  an  increased  flow  of  gastric  juice.  From  atropin  he  found  that  the 
HCl  was  decreased,  and  that  it  reappeared  and  was  again  normal  after 
six  hours. 

Riegel  reports  that  pilocarpin  stimulates  the  flow  of  gastric  juice ; 
on  the  other  hand,  Schiff,''  from  bis  experiments,  concludes  that  HCl 
cannot  be  increased  by  pilocarpin,  but  that  the  watery  secretion  contain- 
ing pepsin  is  readily  excited.  He  agrees  that  HCl  secretion  is  markedly 
diminished  by  the  effect  of  atropin.  It  may  be  concluded  that  morphin 
increases  the  secretion  of  HCl,  that  atropin  diminishes  it,  and  that  pilo- 
carpin increases  the  flow  of  gastric  juice. — Ed.] 

According  to  Gerhardt,  atropin  is  more  efficient  in  many  cases  than 
morphin.     See  praises  strontium  bromid  in  hyperchlorhydria.     Other 

'  Zdischr.  f.  Aerzte,  1898,  17.  ^  Zeitschr.  f.  klin.  Med.,  vol.  xl.,  p.  248. 

^  Ibir/.,  p.  317.  *  Centralbl.f.  innere  Med.,  January  12,  1901. 

^  Arch.f.  Verdauungskrankh.,  vol.  vi.,  p.  107. 


636  ROUND    ULCER   OF  THE  STOMACH. 

remedies  that  are  recommended  for  this  condition  are  the  extract  of  can- 
nabis indica,  which  See  also  recommends  ;  then  different  preparations  of 
codeia,  particularly  the  phosphate  of  codein,  which  Ewald  and  Boas 
recommend.  The  last-named  remedies  have  this  advantage  over  mor- 
phin,  that  they  interfere  less  with  the  peristaltic  movements  of  the  intes- 
tine. The  preparation  of  hemp  has  the  disadvantage  of  frequently 
causing  disagreeable  states  of  psychic  excitement  without,  at  the  same 
time,  exercising  a  distinct  analgesic  action.  I  might  mention  inciden- 
tally that  leeches  applied  to  the  region  of  the  stomach  have  also  been 
recommended  for  violent  cardialgic  attacks.  Some  authors  use  mustard- 
plasters  or  blisters.  I  think  that  the  last-named  methods  can  be  dis- 
pensed with. 

In  those  cases  where  the  pain  is  limited  to  a  small  circumscribed 
portion  of  the  anterior  wall,  and  in  which  circumscribed  peritonitis  is 
suspected,  it  is  always  best  to  apply  a  small  ice-bag  that,  in  order  to 
avoid  pressure  on  the  abdomen,  may  be  suspended  from  a  hoop  attached 
to  the  bed. 

A  number  of  remedies  have  been  recommended  for  the  vomiting 
that  occurs  in  ulcer.  As  a  rule,  we  can  get  along  very  well  without 
them.  If  the  rest-cure  is  correctly  carried  out ;  if  the  diet  is  regulated  ; 
and  if  alkalis  are  administered  when  necessary,  vomiting  almost  always 
stops.     I  have  never  found  it  necessary  to  employ  special  remedies  for  it. 

The  vomiting  of  blood  is  a  much  more  important  symptom,  and 
usually  calls  for  energetic  interference.  The  patient,  of  course,  should 
be  advised  to  remain  perfectly  still  in  bed  and  to  avoid  all  movements. 
The  stools  and  the  urine  should  be  passed  while  the  patient  is  lying 
down.  A  small  ice-bag  is  applied  to  the  stomach  region,  and  no  food  is 
given  by  the  mouth.  The  thirst  is  relieved  by  washing  out  the  mouth  or 
by  giving  the  patient  small  pieces  of  ice  that  he  should  be  instructed  to 
allow  to  melt  on  the  tongue,  for  swallowing  large  pieces  of  ice  may  be 
dangerous.  If  the  hemorrhage  is  very  severe,  subcutaneous  injections 
of  ergotin  (ergotini  2.5,  aq.  dest.,  glycerini,  aa  5.0)  should  be  given ; 
and,  if  necessary,  repeated.  If  the  patients  are  very  much  excited,  small 
injections  of  morphin  may  be  given  in  order  to  quiet  them.  In  place 
of  ergotin  the  fluid  extract  of  hydrastis  canadensis  or  of  hamamelis 
virginica,  or  of  chininum  ferro  hydrochloricum,  may  be  administered ; 
the  former  in  drop  or  teaspoonful  doses  several  times  a  day,  the  latter  in 
powder-form  or  in  solution  in  doses  of  0.5  to  1.0.  Bismuth  is  also 
recommended  as  a  hemostatic.  The  acetate  of  lead  or  the  chlorid  of 
iron  may  be  given  to  stop  bleeding.  If  possible  it  is  best,  however,  to 
avoid  giving  any  of  these  drugs,  for  the  best  treatment  is  to  keep  the 
stomach  completely  at  rest. 

[While  almost  all  remedies  introduced  into  the  stomach  for  the  relief 
of  gastrorrhagia  are  of  questionable  utility,  even  when  not  directly 
harmful,  there  is  reasonable  ground  for  hope  that  a  solution  of  the  new 
drug,  "  adrenalin  chlorid,"  may  prove  to  be  actually  beneficial  in  certain 
cases  of  severe  hemorrhage  from  peptic  ulcer.  Relief  seems  to  follow 
the  administration  of  a  solution  of  1  :  1000,  in  doses  of  10  to  30  drops, 
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to  be  repeated  as  circumstances  warrant.  It  is  best  given  in  a  spoonful 
of  water  immediately  after  vomiting.  As  to  the  subcutaneous  employ- 
ment of  the  drug,  it  is  probably  wiser  to  wait  for  larger  experience 
before  deciding  on  its  usefulness,  but  it  promises  to  be  more  valuable 
than  ergot. — Ed.] 

A  more  rational  method  of  procedure  in  emergencies  is  washing  the 
stomach  with  iced  water.  Ewald  reports  excellent  results  from  this  pro- 
cedure in  two  cases.  Wiel  has  recommended  washing  out  the  stomach 
with  hot  water  (42°  C),  and  other  authors  advise  drinkmg  water  as 
hot  as  it  can  be  swallowed. 

If  the  patient  is  not  very  much  weakened  from  the  hemorrhage,  no 
food  at  all  should  be  given  in  the  beginning,  not  even  by  rectum.  If 
the  patient,  however,  is  much  weakened  and  the  pulse  is  small,  nutritive 
enemata,  preferably  altogether  liquid,  should  be  administered.  I  refer 
to  the  general  part  of  this  work  (p.  209)  for  the  methods  of  preparing 
these  rectal  enemata. 

If  the  hemorrhage  is  profuse  and  if  symptoms  of  severe  weak- 
ness of  the  heart  develop,  with  a  thready,  very  rapid  pulse,  coolness  of 
the  extremities,  a  drawn  facial  expression,  stupor,  and  other  symptoms 
of  collapse,  stimulants  should  be  given.  The  best  of  these  is  camphor 
given  hypodermically,  either  as  camphor  or  camphor-ether,  at  frequent 
intervals.  Enemata  of  wine  bouillon  may  also  be  given.  Another 
method  that  is  efficient  in  advanced  anemia  and  weakness  of  the  heart 
is  so-called  autotransfusion.  This  consists  in  bandaging  the  extremities 
tightly,  so  that  more  blood  is  forced  into  the  internal  organs.  If  the 
power  of  the  heart  does  not  increase  despite  all  these  measures,  and  if 
the  pulse  grows  weaker  and  finally  can  no  longer  be  felt,  infusions  of 
salt  should  be  tried.  I  have  seen  remarkable  results  from  such  salt 
infusions  in  a  number  of  cases  that  were  in  a  stage  of  advanced 
collapse.  The  method  is  very  easy,  and  the  adjuvants  and  apparatus 
that  are  necessary  can  be  procured  anywhere.  All  that  is  needed 
is  a  so-called  physiologic  (0.6  per  cent.)  salt  solution,  heated  to  about 
37°  C.  (98.6°  F.),  a  cannula  of  a  slightly  larger  caliber  than  the  cannula 
of  a  Pravatz  needle,  a  rubber  tube,  and  an  irrigator.  In  emergencies  a 
simple  glass  funnel  may  be  employed.  The  salt  solution  is  poured  into 
the  glass  irrigator  or  the  funnel,  and  the  tube  and  cannula  filled  with 
fluid,  and  the  cannula  then  inserted  into  the  subcutaneous  cellular  tissues. 
An  assistant  or  attendant  is  instructed  to  elevate  the  glass  funnel  slightly 
while  the  physician  holds  the  cannula  in  place  and  regulates  the  flow  of 
water  by  pressing  the  tube.  I  have  been  in  the  habit  of  performing 
the  injection  in  the  anterior  part  of  the  thorax  underneath  the  clavicle. 
Rosenheim  recommends  injecting  the  salt  solution  underneath  the  angle 
of  the  scapula.  If  the  skin  is  massaged  around  the  point  of  injection, 
500  c.c.  or  even  more  can  easily  be  injected.^  If  necessary,  several  in- 
jections can,  of  course,  be  made  in  different  parts  of  the  body. 

^  If,  in  exceptional  cases,  the  panniculus  adiposus  is  so  tense  that  infusion  cannot 
be  performed  in  the  manner  described,  the  salt  solution  may  be  forced  into  the  cellular 
tissues  by  an  ordinary  syringe  with  a  plunger. 
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[It  may  not  be  necessary  to  call  attention  to  the  author's  implied 
caution  against  the  premature  employment  of  injections  of  normal  salt 
solution  in  case  of  hematemesis.  Nevertheless,  the  practice  has  become 
so  common  that  the  caution  is  emphasized.  I  have  several  times  seen 
hemorrhage  apparently  re-excited  by  means  of  enteroclysis  and  hypo- 
derm  ocly  sis  when  the  patient's  condition  did  not  demand  a  further 
distention  of  the  blood-vessels.  In  this  connection  it  may  be  pointed 
out  that  a  similar  danger  lies  in  the  use  of  stimulants  with  the  intention 
of  increasing  blood  pressure,  when,  in  fact,  the  low  vascular  tension 
which  is  sought  to  be  overcome,  if  not  allowed  to  become  very  extreme, 
is  an  element  of  safety  to  the  patient. — Ed.] 

Subcutaneous  injections  of  blood,  which  Ziemssen  recommends,  may 
also  be  given  in  place  of  salt-water  infusions.  The  chief  difficulty  here 
is  that  frequently  the  blood  can  not  be  procured  at  once ;  the  procedure, 
moreover,  is  rather  difficult.  In  general  it  will  rarely  happen  that 
hematemesis  leads  to  such  severe  symptoms  of  collapse  that  the  last- 
named  measures — infusion,  transfusion,  etc. — have  to  be  employed. 

The  same  method  that  we  have  described  in  the  treatment  of  hemat- 
emesis may  also  be  called  for  in  cases  in  which  no  blood  leaves  the 
body  after  the  hemorrhage,  for  quite  frequently  the  blood  that  is  poured 
into  the  stomach  during  the  gastric  hemorrhage  is  not  vomited,  but 
passes  into  the  intestine. 

If  the  hemorrhage  has  stopped  for  several  days,  the  administration 
of  fojod  by  mouth  may  be  slowly  begun.  I  need  hardly  emphasize  that 
nothing  but  cool  liquid  food  should  be  given,  and  this  only  in  small 
quantities.  The  most  suitable  article  of  diet  is  milk,  which  should  be 
given  in  teaspoonful  doses  in  the  beginning.  Later  bouillon  may  be 
given,  and  still  later  bouillon  with  e^g  or  nutrose,  pultaceous  soups,  and 
gradually  soups  with  other  additions. 

The  chief  indications  for  operative  interference  in  ulcer  of  the  stom- 
ach are,  in  the  first  place,  hemorrhages.  If  there  is  a  single  severe 
hemorrhage,  it  will,  as  a  rule,  be  impossible  to  perform  so  serious  an 
operation  rapidly  enough  to  control  the  hemorrhage  in  time ;  more 
frequently  we  will  be  called  upon  to  treat  the  severe  anemia  that 
follows  hemorrhage.  This  condition  can  be  treated  by  the  above-named 
methods  of  infusion.  If,  however,  the  patient  suifers  repeated  hemor- 
rhages, so  that  he  becomes  very  much  exhausted  and  his  life  is  in 
danger,  operative  interference  may  be  indicated.  In  these  instances  a 
fistula  may  be  made  between  the  stomach  and  the  small  intestine, — that 
is,  a  gastro-enterostomy, — provided  the  ulcer  cannot  be  found,  cauter- 
ized, or  excised.  As  soon  as  gastro-enterostomy  is  performed  the  irri- 
tation is  removed  and  there  is  no  further  cause  for  hemorrhage.  Even 
in  very  profuse  hemorrhages  that  follow  one  another  in  rapid  succession 
an  operation  may  be  indicated. 

Another  complication  that,  on  the  whole,  is  rare,  but  that  calls  for 
energetic  treatment,  is  perforation.  Spontaneous  healing  of  this  lesion 
can  occur  only  if  the  stomach  is  completely  empty  when  perforation 
occurs.     In  this  instance  a  circumscribed  peritonitis  develops  that  may 
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ultimately  lead  to  the  formation  of  adlicsions.  If,  however,  perfora- 
tion occurs  when  the  stomach  is  full ;  if  stomach-contents  enter  the 
abdominal  cavity — the  only  possible  way  of  saving  the  patient  is  to 
operate.  The  operation,  however,  should  be  ])erformed  as  soon  as  pos- 
sible after  the  perforation  occurs — that  is,  as  soon  as  the  first  shock  is 
over.  The  later  we  operate,  the  smaller  the  chances  of  recovery.  It 
is  important  to  know  that  the  favorite  location  of  perforation  is  the  an- 
terior wall  of  the  stomach,  in  particular  the  cardiac  portion  of  the  orgau^ 
for  here  the  conditions  that  favor  the  formation  of  adhesions  are  partic- 
ularly poor.  We  should  refrain  from  operating  only  in  those  cases  in 
which  we  are  positive  that  the  stomach  was  completely  empty  when  per- 
foration occurred ;  if  we  do  not  know  this,  we  should  certainly  operate. 
I  need  hardly  mention  that  in  those  cases  in  which  no  gastric  contents 
have  entered  the  peritoneal  cavity  no  food  should  be  given  by  mouth  for 
some  time ;  also  that  everything  should  be  done  to  put  the  stomach  and 
intestine  at  rest — that  is,  ice  compresses  and  opium  should  be  employed 
(the  latter,  of  course,  only  by  the  rectum  as  a  clyster  or  in  suppositories). 
Wherever  there  is  even  the  slightest  suspicion  of  a  perforation,  the  ad- 
ministration of  minimal  quantities  of  food  by  mouth  is  contraindicated 
for  several  days.  We  should  be  particularly  careful  in  this  respect,  as 
the  symptoms  of  collapse  that  immediately  follow  perforation  may  dis- 
appear in  many  cases,  so  that  the  patients  seem  to  recover  after  a  short 
time.  A  number  of  cases  are  reported  in  the  recent  literature  that 
point  out  this  mistake,  for  the  rapid  disappearance  of  the  symptoms  of 
collapse  has  led  a  number  of  investigators  to  doubt  the  diagnosis  of 
perforating  ulcer  that  they  originally  made,  and  to  give  small  quantities 
of  food ;  in  several  instances  the  complete  picture  of  fatal  peritonitis 
from  perforation  developed  a  short  time  after. 

Another  indication  for  operative  interference  is  the  persistence  of 
cardialgia  and  vomiting,  even  though  a  strict  rest-cure  is  carried  out. 
The  patients  in  these  instances  continue  to  lose  flesh  and  to  decline. 
As  a  rule,  however,  these  are  not  cases  of  uncomplicated  ulcer,  but 
cases  in  which  the  sequelae  of  ulcer  or  complications  have  developed. 

The  most  important  indications,  therefore,  for  surgical  interference 
are  perforation  and  repeated  gastric  hemorrhages  that  endanger  the  life 
of  the  patient.  The  latter  indication  is  probably  rarely  present ;  in 
most  instances  the  hemorrhage  will  be  so  severe  that  an  operation  can- 
not be  performed  in  time.  In  these  cases  in  which  it  was  possible  to 
operate,  the  ulcer  has  been  either  excised  or  cauterized,  or  a  gastro- 
enterostomy has  been  performed.  Surgeons  frequently  encounter  the 
difficulty  of  not  being  able  to  find  the  ulcer  even  after  opening  the 
stomach.  It  is  an  easy  matter  to  find  old  ulcers  of  the  stomach,  as  the 
neighboring  parts  are  always  indurated  and  there  is  usually  stenosis  of 
the  pylorus ;  it  is  a  difficult  matter,  however,  if  the  ulcers  are  small 
and  are  situated  in  the  anterior  or  posterior  wall  of  the  stomach.  A 
number  of  cases  are  on  record  in  which  the  ulcer  was  not  found  (Eisels- 
berg,^  Hirsch,^  and  others). 

^  Arch.  f.  klin.  Chir.^  vol.  xxxiv.  ^Berlin,  klin.   Wochenschr.^  1896,  No.  38. 
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It  has  been  questioned  whether  or  not  in  future  endoscopy  or  gastros- 
copy  will  render  the  discovery  of  the  ulcer  easier ;  in  general  it  may 
be  said  that  ulcers  of  the  anterior  wall  are  better  removed  by  excision, 
those  of  the  posterior  wall  and  the  pylorus,  particularly  if  adhesions 
have  formed,  by  cauterization. 

[As  bearing  upon  the  probable  value  of  surgical  intervention  may 
be  cited  the  conclusions  reached  by  Greenough  and  Joslin/  based  on  the 
study  of  187  consecutive  cases  of  gastric  ulcer  occurring  in  the  Massa- 
chusetts General  Hospital  between  the  years  1888  and  1898.  They  show 
that  the  disease  is  more  frequent  in  Boston  than  in  many  other  large 
American  cities,  and  that  it  is  five  times  more  common  in  women  than 
in  men.  The  average  age  in  men  is  thirty-seven  years  ;  in  women, 
twenty-seven.  Hemorrhage  was  present  in  81  per  cent,  of  these  cases, 
and  caused  death  in  17  per  cent,  of  the  male  patients  and  in  only  1.27 
per  cent,  of  females.  In  70.1  per  cent,  the  patients  were  pale  and  the 
anemia  was  found  to  be  of  the  chlorotic  type.  Perforation  occurred  in 
3.2  per  cent,  of  cases,  none  of  which  recovered.  Of  114  cases,  80  per 
cent,  were  discharged  cured  or  relieved,  but  at  the  end  of  an  average 
period  of  five  years  only  40  per  cent,  remained  well.  The  mortality 
at  the  same  time  (due  to  gastric  disease)  was  20  per  cent. ;  among  males 
it  was  30  per  cent.,  and  among  females  9  per  cent.  With  these  points 
in  mind  the  observers  concluded  that  a  mortality  of  8  per  cent,  and  the 
failure  of  medical  treatment  to  effect  a  lasting  cure  in  60  per  cent,  indi- 
cate the  need  of  surgical  intervention  in  other  than  emergency  cases  of 
this  disease. 

In  a  recent  article  Fleiner  ^  reviews  his  treatment  of  gastric  ulcer, 
stating  that  in  the  course  of  ten  years  he  has  treated  over  300  cases 
without  a  single  death,  without  a  single  hemorrhage,  and  without  un- 
controllable vomiting.  In  27  cases  it  was  necessary  to  resort  to  sur- 
gical intervention  for  the  purpose  of  facilitating  the  emptying  of  the 
stomach.  He  states  that  resection  of  the  ulcer,  although  theoretically 
promising,  does  not  appear  to  him  to  be  so  satisfactory  as  expected. 
He  attributes  the  greatest  importance  to  dietetics  and  absolute  quiet  in 
bed,  and  he  insists  upon  the  value  of  subnitrate  of  bismuth  as  above  de- 
scribed, pointing  out  as  its  chief  disadvantages  that  it  tends  to  induce 
constipation,  that  it  occasionally  gives  rise  to  the  formation  of  concre- 
tions ;  he  doubts  the  correctness  of  the  statement  that  it  has  in  some 
instances  a  poisonous  action. — Ed.] 

Occasionally  cicatricial  stenosis  of  the  pylorus  that  may  be  due  to  an 
ulcer  calls  for  surgical  interference.  I  refer  to  the  sections  on  Stenosis 
of  the  Pylorus  and  Ectasy  for  the  different  operations  that  can  be  per- 
formed for  this  purpose. 

Adhesions  and  perigastric  inflammation  that  follow  ulcer  may  occa- 
sionally call  for  operative  treatment  if  they  cause  severe  symptoms  ;  the 
same  applies  to  subphrenic  abscesses.  I  refer  to  surgical  hand-books 
for  the  details  of  all  these  operations. 

1  Amei\  Jour.  Med.  Sci.,  August,  1899. 

"  Munch,  med.   Woche7tschr.,  June  3  and  17,  1902. 
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A  few  remarks  may  be  jiermitted  on  the  employment  of  mineral 
waters.  We  have  already  mentioned  that  Carlsbad  water  and  similar 
springs  enjoy  a  great  reputation  in  the  treatment  of  ulcer,  and  Carlsbad 
water  or  salt  plays  an  important  role  in  the  rest-cure  that  we  have 
recommended.  In  speaking  of  a  mineral-water  cure,  however,  in  this 
place,  I  do  not  mean  the  employment  of  Carlsbad  water  at  home,  but 
at  Carlsbad.  While  I  certainly  recognize  the  efficiency  of  this  water, 
I  must  reiterate  that  in  the  treatment  of  ulcer  the  most  important  factor 
is  the  dietetic  rest-cure,  which  may  be  combined  with  the  administration 
of  Carlsbad  water  or  salt.  A  dietetic  rest-cure  cannot,  however,  be 
carried  out  in  a  watering-place,  but  only  at  home,  for  patients  with  pro- 
nounced ulcer  symptoms  belong  in  bed  and  not  in  the  bath. 

In  many  diseases  that  are  benefited  by  a  course  of  mineral  waters 
a  number  of  other  factors  play  an  important  role  in  addition  to  the  cura- 
tive action  of  the  water — namely,  the  rest  that  the  patients  enjoy,  the 
respite  from  business  care  and  excitement,  life  in  pure  air  and  in  a 
beautiful  region.  In  ulcer  cases  all  these  factors  are  unimportant,  and 
the  chief  indications  are  quiet,  rest,  and  a  carefully  selected  diet.  All 
these  advantages  can  more  easily  be  procured  at  home  than  at  a  water- 
ing-place. Later  on,  after  the  ulcer  is  cured,  the  patients  may  be  sent 
to  Carlsbad  in  order  to  combat  the  hyperacidity  that  may  persist,  but  an 
ulcer  cure  proper  should  always  be  carried  out  at  home,  and  can  never  be 
replaced  by  a  course  of  waters  at  Carlsbad  or  any  other  watering-place. 

Steel  baths  and  a  sojourn  in  the  mountains  or  at  the  seashore  will 
all  have  to  be  considered  in  the  after-treatment. 

In  concluding  these  therapeutic  remarks  another  method  may  be 
briefly  mentioned  that  has  been  recommended  by  a  number  of  physi- 
cians, namely,  washing  out  the  stomach  for  therapeutic  purposes. 
Schliep  was  the  first  to  recommend  this  method  of  treatment.  Follow- 
ing the  practice  of  his  day,  he  employed  the  stomach-pump.  He  reports 
10  cases  of  ulcer  in  which  pumping  out  the  stomach  was  followed  by 
good  results.  Leube,  however,  objected  to  this  method  on  the  ground 
that  the  sound  might  easily  come  in  direct  contact  with  the  ulcerated 
portion  of  the  stomach-wall,  and  in  this  way  lead  to  perforation  or  hem- 
orrhage. Although  Schliep  considered  recent  ulcers  in  general  as  a  noli 
me  tangere,  he  still  advocated  using  lavage  in  very  recent  cases  in  which 
vomiting  was  severe,  and  claimed  to  remove  the  danger  by  this  method. 
In  a  number  of  cases  of  this  character  he  obtained  the  desired  result. 
In  chronic  ulcers  that  have  either  undergone  cicatrization  or  that  no 
longer  present  pronounced  symptoms  he  considers  the  pump  treatment 
the  most  rational  method  for  removing  the  acid  contents  of  the  stomach. 

All  other  authors  that  express  themselves  in  favor  of  lavage  in  these 
cases  recommend  it  only  in  old  ulcers.  Debove  is  the  only  one  who 
advises  washing  out  the  stomach  during  the  first  days,  for  the  purpose 
chiefly  of  removing  as  much  of  the  acid  as  possible.  This  physician,  in 
addition,  prescribed  abundant  quantities  of  alkalis  and  a  non-irritating 
diet  consisting  of  milk  and  meat  powder,  distributed  over  three  meals. 
Gerhardt  states  that  the  best  results  are  obtained  from  lavage  in  those 
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old  ulcers  of  the  stomach  m  which  there  is  dilatation  of  the  organ. 
Bouveret  also  recommends  lavage  in  old  ulcers,  particularly  in  cases  that 
have  not  had  a  hemorrhage  for  a  long  time.  He  thinks  it  is  particu- 
larly useful  if  there  are  retention  of  food-remnants  and  hypersecretion. 

I  do  not  think  that  the  ulcer  pet^  se  calls  for  treatment  by  the  sound 
as  long  as  complications  or  sequelae  are  absent.  I  consider  this  method 
of  treatment  altogether  useless,  and  believe,  moreover,  that  it  may  be 
dangerous  under  certain  circumstances.  In  uncomplicated  ulcer  diges- 
tion proceeds  in  an  altogether  normal  manner, — as  a  matter  of  fact, 
more  rapidly  than  normal, — chiefly  owing  to  the  condition  of  hyper- 
chlorhydria  that  usually  exists.  Stagnation  of  food-remnants,  therefore, 
does  not  occur.  Those  who  thmk  it  is  necessar}'^,  therefore,  to  remove 
all  acid  from  the  stomach  are  T\T:ong ;  all  that  is  needed  is  to  reduce 
the  excess  of  acid.  I  do  not  quite  see  what  good  lavage  of  the 
stomach  could  accomplish  under  these  conditions,  for  we  usually  remove 
stomach-contents  either  because  there  is  decomposition  or  prolonged 
stagnation.  In  simple  ulcer  neither  of  these  states  exists.  It  would  be 
very  unpractical  to  attempt  to  combat  hyperchlorhydria  by  aspiration  of 
stomach-contents  ;  ail  that  would  be  done  by  this  procedure  would  be 
to  remove  the  food  that  is  present  in  the  stomach.  Hyperchlorhydria 
can  be  relieved  much  more  easily  and  with  far  less  danger  to  the  patient 
by  the  methods  we  have  described  above. 

Ulcer  per  se,  therefore,  does  not  call  for  treatment  with  the  sound. 
There  are,  however,  a  number  of  cases  in  w^hich  treatment  of  the 
stomach  with  the  sound  is  indicated  notwithstanding  the  existence  of  an 
ulcer ;  these  are  the  cases  of  stenosis  of  the  pylorus,  of  motor  insuffi- 
ciency and  ectasy,  or  of  hypersecretion,  that  we  so  frequently  encounter. 
Here,  however,  it  is  not  the  ulcer  that  calls  for  lavage,  but  the  dilata- 
tion of  the  stomach,  the  hypersecretion,  etc.  Either  condition,  if  it 
existed  alone,  would  call  for  methodic  lavage.  I  refer  to  the  sections 
on  Ectasy,  Stenosis  of  the  Pylorus,  and  Hypersecretion  for  the  exact  time 
when  this  lavage  should  be  performed,  the  method  of  performing  it,  and 
other  conditions  that  call  for  systematic  treatment  of  this  character. 

I  mention  the  following  method,  which  Take  has  recommended, 
merely  as  a  curiosity  and  to  show  what  peculiar  propositions  are  occa- 
sionally made.  This  author  seriously  recommended  administering  calo- 
mel by  mouth  until  so  severe  a  degree  of  stomatitis  should  develop  that 
the  act  of  chewing  and  swallowing  would  become  impossible.  His  idea 
was  to  force  patients  who  were  suifering  from  obstinate  ulcers  of  the  stom- 
ach to  stop  taking  food  by  mouth  and  allow  rectal  feeding  exclusively. 

Any  physician  will  probably  be  able  to  arrange  a  diet-list  with  the 
aid  of  the  tables  of  nutritive  values  that  I  have  given  in  the  general 
part  of  this  work  and  the  general  dietary  regulations  that  I  have  just 
outlined.  I  will  merely  mention  a  few  of  suitable  dietaries  in  order 
to  give  some  general  points  of  view.  Numerous  variations  are  per- 
missible, of  course,  particularly  later  in  the  disease.  I  refer  those  of 
my  readers  who  do  not  wish  to  prepare  their  own  diet-lists  to  Biedert's 
and  Langermann's  Dietetics  and  Cook  Book. 
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I.  Dietary  {/or  the  First  Period). 


Albu- 
min. 

Fat. 

Carbo- 
hydrate. 

Calories. 

1  quart  of  milk 

500  c.c.  of  bouillon 

20  gm.  of  casein-sodium  (in  milk  or  bouillon)  .    . 

2  eeres 

34.1 
0.5 

1G.06 
11.3 

36.5 
1.5 

10.9 

48.1 

676.5 
14.0 
70.0 

48.1 

Total 

61.96 

48.9 

48.1 

808.6 

II.  Dietary  [for  the  Second  Period). 


Albu- 
min. 

Fat. 

h5S;.  ^'-^0"- 

l\  quarts  of  milk  (distributed  throughout  the  day) 
4  cakes  (8  gm. ) 

51.1 
3.7 
5.83 

14.29 

54.5 
1.4 

13.76 

6.04 

72.1 
24.0 
12.36 

1014.5 
126.fi 

Soup,  15  gm.  of  sago,  10  gm.  of  butter,  1  egg  .    . 
150  c.c.  of  meat  broth,  1  egg,  10  gm.  of  casein- 
sodium   

205.0 
83.5 

Total 

74.92 

75.70 

108.46 

1429.6 

III.  Dietary  {for  the  Third  Period). 


\\  quarts  of  milk  (distributed  throughout  the  day) 

200  gm.  of  bouillon,  2  eggs 

1  boiled  pigeon  chopped  up  ^  ( 100  gm. ) 

30  gm.  of  rice  boiled  with  bouillon 

4  cakes  (8  gm. ) 

Soup  from  15  gm.  of  barley-meal  (oats) 

10  gm.  of  butter 

1  egg 

2  Zwieback  (20  gm. ) 

Total 


Albu- 
min. 


51.1 

11.3 

21.5 

2.0 

3.7 

1.8 


5.6 
2.4 


99.4 


Fat. 


54.5 

10.9 

1.0 

i.4 

8.3 
5.4 
1.5 


83.0 


Carbo- 
hydrate. 


Calories. 


72.1 


25.0 
24.0 
10.5 


13.8 


145.4 


1014.5 

147.0 

97.0 

110.0 

130.0 

198.0 

80.0 


1776.5 


IV.   Dietary  {for  the  Fourth  Period). 


Albu- 
min. 


Fat. 


Carbo- 
hydrate. 


Calories. 


Tea  with  100  gm.  of  milk 

20  gm.  of  sugar 

3  cakes  (24  gm. ) 

200  gm.  of  bouillon  with  10  gm.  of  casein-sodium 

15  gm.  of  sago 

1  egg 

Soup  from  15  gm.  of  oat-  or  barley-meal,  10  gm. 

of  butter,  and  1  egg 

150  gm.  of  beefsteak  fried 

With  20  gm.  of  butter 

100  gm.  of  mashed  potatoes 

Tea  with  100  gm.  of  milk 

20  gm.  of  sugar 

3  cakes     .        

100  gm.  of  scraped  ham 

150  gm.  of  tapioca  mus-h 

20  gm.  of  toast 

10  gm.  of  butter 

250  zm.  of  milk 


3.4 

2.7 

8.5 
0.1 
5.6 


7.4 
31.0 


3.1 
3.4 


2.7 

20.2 
7.0 
1.6 

8.5 


3.6 

i.i 

5.4 

13.7 
7.7 

16.6 
0.8 

3.6 

I.i 

6.8 

.5.0 

0.2 

18.3 

9.1 


4.8 
20.0 
18.0 

12.9 


10.5 


21.0 

4.8 
20.0 
18.0 

8.6 
15.4 

12.0 


67.0 
82.0 

98.0 

159.0 


198.0 
201.0 
151.0 
106.0 

67.0 
82.0 
98.0 

146.0 

108.0 

72.0 

76.0 

169.0 


Total 


105.2 


93.0     !  165.4 


1880.0 


^  Instead  of  pigeon,  100  gm.  of  calves'  thymus  may  be  given. 
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etiology  and  Patliog"eiiesis. — ^o  other  organ  of  the  body  is  so 

frequently  the  seat  of  carcinomatous  tumors  as  the  stomach.  Nearly 
one-half  of  all  carcinoma ta  occur  in  the  stomach. 

According  to  the  statistics  of  Haberlin,  11,422, — that  is,  41.5  per 
cent., — of  27,511  cases  of  carcinoma  that  terminated  fatally  were  carci- 
nomata  of  the  stomach.  These  figures  correspond  essentially  with  the 
statement  of  d'Espine,  according  to  whom  44.3  per  cent,  of  all  cancers 
occur  in  the  stomach.  Virchow  calculated  from  the  autopsy  material 
in  Wiirzburg,  from  1852  to  1855,  that  the  proportion  of  stomach  can- 
cers to  cancers  of  other  organs  was  34.9  per  cent. 

No  great  differences  are  found  in  the  frequency  with  which  this  dis- 
ease occurs  in  the  two  sexes.  Fox  and  Ledoux-Lebard  found  approxi- 
mately equal  numbers  in  men  and  in  women.  Welsch  found  a  slightly 
larger  number  in  men.  Haberlin's  statistics  show  greater  differences, 
for  he  found  that  in  men  carcinoma  is  localized  in  the  stomach  in  nearly 
one-half  of  all  cases,  and  in  women  in  only  about  one-third  of  the  cases. 
It  appears  from  his  summary,  however,  that  after  the  sixtieth  year  car- 
cinoma of  the  stomach  is  more  frequent  in  women. 

Age. — Carcinoma  is  chiefly  a  disease  of  advanced  years.  According 
to  Haberlin's  statistics,  about  72  per  cent,  of  all  cases  occur  between 
the  fortieth  and  the  seventieth  year.  According  to  the  statistics  of 
Hahn,  including  166  cases,  more  than  one-half  occurred  in  subjects  over 
sixty  years.  Eisenhart  also  states  that  the  maximum  of  cases  occur 
after  the  sixtieth  year. 
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Carcinoma  of  the  stomach  is  a  rare  disease  in  youth.  The  cases  of 
Wilkinson  (congenital  carcinoma  of  the  stomach),  Cullingworth  (child 
of  five  weeks),  and  Widerhofer  (congenital  carcinoma  of  the  stomach) 
are  always  mentioned  as  rarities.  Kaulich  found  a  gelatinous  carci- 
noma in  a  boy  of  one  and  one-half  years.  Lebert  examined  314  cases  ; 
of  these,  only  3  were  found  in  subjects  under  thirty  years.  According 
to  Schaffer,  who  described  a  case  of  carcinoma  of  the  stomach  in  a  boy 
of  fourteen,  the  frequency  of  carcinoma  of  the  stomach  in  the  first  three 
decades  is  2  per  cent. ;  according  to  Reichert,  3  per  cent. ;  according  to 
Brautigam,  2.5  per  cent. 

There  are  marked  differences  in  the  geographic  distribution  of  carci- 
noma of  the  stomach.  In  the  tropics  cancer  of  the  stomach  is  rare. 
Griesinger  states  that  he  never  saw  a  carcinoma  of  the  stomach  in 
Egypt,  and  Heizmann  states  the  same  for  Vera  Cruz.  According  to 
Haberlin,  on  the  other  hand,  the  disease  is  very  frequent  in  Switzerland 
— much  more  frequent  than  in  Prussia,  Austria,  or  England.  It  is  also 
said  that  carcinoma  is  very  common  in  the  Black  Forest  and  in  Meck- 
lenburg. 

External  circumstances  and  the  mode  of  life  do  not  seem  to  exer- 
cise any  appreciable  effect  on  the  development  of  cancer.  Carcinoma  of 
the  stomach,  at  all  events,  is  found  as  frequently  in  rich  people  as  in 
persons  who  live  in  the  greatest  poverty.  Trade  and  occupation  do  not 
seem  to  exercise  any  influence.  Autenrieth  claims  that  the  disease 
occurs  so  frequently  in  the  region  of  the  Bodensee  because  the  inhabi- 
tants eat  such  large  quantities  of  flour,  potatoes,  and  acid  articles  of 
diet.  As  against  this  view,  however,  it  might  be  argued  that  the  same 
diet  is  eaten  in  many  other  regions  in  which  carcinoma  of  the  stomach 
is  not  frequent. 

I  do  not  think  that  excessive  indulgence  in  brandy,  in  cider,  or  in 
acid  wines  (Haberlin)  plays  any  role  in  the  genesis  of  carcinoma  of  the 
stomach. 

Many  authors  are  inclined  to  attribute  a  certain  role  to  traumata,  for 
the  reason  chiefly  that  in  some  cases  trauma  preceded  the  appearance  of 
the  first  symptoms  of  the  disease.  Brosch  has  called  attention  to  the 
fact  that  carcinomata,  if  they  are  not  found  in  the  pylorus  (their  most 
frequent  location),  are  usually  found  in  the  lesser  curvature,  provided 
the  topography  of  the  stomach  is  normal.  He  attributes  this  to  the  fact 
that  this  portion  of  the  stomach  is  fixed  and  anchored  by  the  short 
HQesogastrium,  and  consequently  cannot  yield  if  a  blow  strikes  the 
stomach ;  besides,  this  part  of  the  organ  is  curved  convexly  and  pro- 
trudes into  the  cavity  of  the  stomach.  According  to  Brosch,  a  small 
fold  can  be  found  in  the  lesser  curvature  in  a  large  percentage  of  persons 
who  are  examined  post  mortem  and  whose  stomach  is  found  to  be  nor- 
mal. This  ridge  separates  the  pyloric  antrum  from  the  rest  of  the 
stomach,  and,  according  to  this  investigator,  forms  a  typical  starting- 
point  for  carcinoma  of  the  lesser  curvature.  In  contradistinction  to  the 
lesser  curvature  the  greater  curvature  of  the  stomach  is  anchored 
nowhere,  is  freely  movable,  and  can  consequently  recede  or  yield  if  a 
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blow  or  some  other  injury  is  inflicted.  He  argues  that  carcinoma  is 
hardly  ever  found  in  the  greater  curvature,  and  that  in  those  cases  in 
which  the  whole  wall  of  the  stomach  is  infiltrated  with  carcinoma  the 
greater  curvature  usually  remains  free.  According  to  Brosch,  those 
portions  of  the  stomach,  therefore,  are  chiefly  involved  by  primary  car- 
cinoma that  are  particularly  exposed  to  injury.  He  argues  that  folds 
of  the  stomach-wall  or  portions  of  the  wall  that  are  pressed  against  some 
relatively  hard  basis  by  the  ingesta  are  always  the  ones  to  become 
affected. 

Other  investigators  see  the  primary  cause  of  carcinoma  in  erosions 
and  scalds  of  the  stomach,  and  attribute  an  analogous  r6le  to  these 
injuries  as  to  mechanical  traumata.  Here,  too,  however,  according  to 
Brosch,  the  chemic  and  thermic  lesions  are  not  the  direct  cause  of  the 
development  of  carcinoma,  but  the  cicatrices  and  folds  that  result  from 
these  lesions  and  that  create  a  local  predisposition  for  carcinoma. 

The  question  in  regard  to  the  heredity  of  carcinoma  has  been  much 
discussed  and  is  not  devoid  of  interest.  The  statistics  that  we  possess 
in  regard  to  this  matter  are  naturally  incomplete.  One  of  the  favorite 
examples  that  is  frequently  quoted  in  order  to  prove  the  heredity  of 
carcinoma  is  the  family  of  Napoleon,  for  here  carcinoma  occurred  in 
several  generations.  Statistics  of  this  kind,  however,  to  be  of  value 
should  not  only  give  information  in  regard  to  the  frequency  with  which 
carcinomata  occurred  in  the  ancestry  of  the  patient,  but  they  should  also 
give  information  in  regard  to  the  cases  of  carcinoma  that  did  not  trans- 
mit the  disease  to  the  next  generations, — that  is,  they  should  tell  us  how 
often  the  children  of  carcinomatous  parents  developed  carcinoma. 

This  latter  question,  however,  all  our  statistics  fail  to  answer  even 
approximately.  At  all  events,  the  statistics  of  Haberlm  and  of  Braut- 
igam  do  not  speak  in  favor  of  an  hereditary  influence  in  cancer,  for  the 
former  investigator  found  only  8  per  cent,  of  cases  among  138  that  he 
studied  at  the  Zurich  clinic,  whose  ancestors  had  suifered  from  carci- 
noma of  the  stomach ;  the  latter,  in  1 20  patients,  found  a  history  of 
fatal  stomach  trouble  of  approximately  the  same  duration  in  one  or  both 
parents,  only  ten  times.  Schiile  obtained  similar  results,  for  he  found 
carcinoma  of  the  stomach  in  the  parents  or  the  sisters  or  brothers  in  only 
6.5  per  cent.  Haberlin's  statistics  show  that  stomach  trouble  of  some 
kind  was  present  in  the  parents  of  his  cases  in  only  17.3  per  cent. 

In  studying  the  hereditary  transmission  of  carcinoma  from  parents 
to  children  carcinomata  of  other  organs  must  also  be  considered.  The 
mother,  for  instance,  may  have  suffered  from  a  cancer  of  the  breast  or 
the  uterus,  and  the  offspring  from  a  cancer  of  the  stomach.  There  can 
be  no  doubt  that  many  cases  have  been  observed  in  which  one  of  the 
parents  was  afflicted  with  carcinoma  and  one  or  the  other  of  the  children 
were  subsequently  afflicted  in  the  same  way.  This,  however,  is  not  a 
very  frequent  occurrence  when  we  consider  the  relative  frequency  of 
carcinoma  in  general.  It  is  altogether  undecided  what  the  particular 
conditions  are  that  favor  the  transmission  of  carcinoma  from  parent  to 
child.     We  know  as  little  in  regard  to  this  matter  as  we  do  in  regard  to 
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the  primary  cause  of  carcinoma.  We  must  refrain  from  entering  into 
the  discussion  of  the  latter  question  in  this  place,  and  refer  to  the  text- 
books on  pathology  and  pathologic  anatomy  for  the  details  of  this  in- 
quiry. 

It  has  frequently  been  claimed  that  other  diseases  of  the  stomach,  in 
particular  chronic  inflammatory  diseases  of  the  gastric  mucosa,  increase 
the  predisposition  to  carcinoma.  Statements  of  this  character  are  fre- 
quently encountered,  not  only  in  the  older  works,  but  also  in  the  recent 
literature.  Clinical  observation,  however,  does  not  speak  in  favor  of 
such  a  connection,  for,  as  a  rule,  carcinoma  develops  in  individuals  who 
have  been  entirely  well  before.  If  a  careful  anamnesis  is  elicited, 
the  statement  will  usually  be  made  by  the  patients  that  they  were  per- 
fectly well  until  quite  recently,  and  that  suddenly  dyspeptic  symptoms, 
loss  of  strength,  emaciation,  and  similar  symptoms  developed.  A  his- 
tory of  a  long-lasting  chronic  catarrh  of  the  stomach  is  rarely  elicited  ; 
carcinoma,  however,  may  develop  on  the  basis  of  an  ulcer,  or  rather  of 
an  ulcer  scar.  Many  cases  of  this  kind  are  quoted  in  the  older  litera- 
ture in  which  a  direct  transition  of  ulcer  to  carcinoma  was  observed. 
Clinically,  we  are  quite  frequently  able  to  follow  the  transition  of  an 
ulcer  into  a  carcinoma,  or  at  least  to  deduce  from  the  anamnesis  and  the 
symptom-complex  of  some  previous  stomach  trouble,  together  with  the 
objective  findings,  that  an  ulcer  was  primarily  present  and  that  now  a 
carcinoma  exists,  so  that  it  is  more  than  probable  that  the  latter  owes  its 
origin  to  the  former.  This  connection,  or,  better,  this  transition,  of 
ulcer  symptoms  to  the  symptom-complex  of  carcinoma  can  also  be  deter- 
mined anatomically.  Hauser  furnished  the  proof  that  atypical  prolifera- 
tion of  epithelium  can  develop  from  an  ulceration ;  the  reports  of  this 
investigator  have  been  amply  corroborated  by  subsequent  authors. 

We  do  not  possess  statistics  that  are  sufficiently  exhaustive  to  enable 
us  to  determine  how  frequently  carcinoma  develops  on  the  basis  of  an 
ulcer.  Haberlin  has  calculated  from  his  material  in  the  Zurich  clinic 
that  about  7  per  cent,  of  carcinoma  cases  develop  from  ulcer ;  at  all 
events,  clinical  observation  teaches  us  that  this  transition  is  quite  fre- 
quent. 

A  certain  relation  betw^een  polyadenoma  and  cancer  has  also  been  dis- 
covered. According  to  Bouveret,  only  two  diseases  of  the  stomach  pre- 
dispose to  carcinoma — namely,  polyadenoma  and  ulcer.  Adenoma  is  a 
glandular  hypertrophy  in  which  the  general  form  of  the  glands  is  pre- 
served, but  in  which  frequently  all  transitions  up  to  atypical  cancer 
formation  can  be  seen.  These  adenomata  usually  appear  in  the  polypous 
form,  are  multiple,  and  may  be  present  in  many  different  portions  of  the 
stomach. 

Haberlin  found  defective  teeth  in  19  patients, — 14  per  cent., — and 
asks  the  question  whether  or  not  this  finding  might  not  help  explain  the 
frequency  of  carcinoma  of  the  stomach  in  Switzerland.  I  am  inclined, 
however,  to  believe  that  the  relative  frequency  of  dental  defects  together 
with  carcinoma  is  due  to  a  third  common  condition — namely,  the  age  of 
the  patients.    Carcinoma,  as  we  know,  usually  affects  persons  of  advanced 
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age,  in  whom  the  teeth  are,  as  a  rule,  defective  ;  consequently  the  occur- 
rence of  defective  teeth  and  carcinoma  of  the  stomach  together  need  not 
surprise  us. 

This  is  essentially  all  that  is  known  in  regard  to  the  causes  of  carci- 
noma ;  it  also  includes  much  that  has  been  claimed,  but  that  has  no  solid 
foundation  in  fact.  Unfortunately  all  our  knowledge  throws  very  little 
light  on  the  true  origin  of  carcinoma  of  the  stomach. 

It  would  lead  us  too  far  to  discuss  the  different  hypotheses  that  have 
been  formulated  as  to  the  origin  of  cancer.  Nowadays  even  the  infec- 
tious theory  has  few  adherents.  Before  this  theory  was  formulated  we 
possessed  no  positive  basis  whatever.  I  might  mention  that  the  old 
idea  that  carcinoma  and  tuberculosis  never  occur  together  is  not  correct, 
for  recent  experience  has  taught  us  that  the  one  disease  does  not  exclude 
the  other,  although  it  is  true  that  the  two  rarely  occur  together. 

Pathologic  Anatomy. — Carcinoma  of  the  stomach,  as  has  been 
shown  chiefly  by  Waldeyer,  starts  from  the  glandular  structures  of  the 
gastric  mucosa.  It  constitutes  an  atypical  proliferation  of  epithelium 
starting  from  the  glandular  cells  and  the  epithelia  of  the  efferent  ducts 
of  the  glands.  Atypical  proliferation  of  glands  occurs  both  in  diseases 
of  the  mucous  membrane  that  lead  to  atrophy  and  in  the  margin  of 
ulcers  ;  it  may  lead  to  the  formation  of  polypous  excrescences — so-called 
glandular  polypi.  Atypical  epithelial  proliferation  in  the  stomach  may 
also  occasionally  lead  to  the  formation  of  infiltrating  epithelial  tumors 
— that  is,  to  carcinoma.  This  epithelial  proliferation  begins  in  the 
mucosa,  or  rather  in  the  glands  of  the  mucosa ;  from  there  it  extends  to 
the  glandular  tissues  of  the  mucous  lining  and  the  muscularis  mucosae, 
the  submucosa,  the  muscularis,  and  even  to  the  serosa.  In  the  latter 
cases  small  isolated  nodules  develop  on  the  serosa  that  correspond  to  the 
course  of  the  lymph-vessels. 

Epithelial  proliferation  of  this  character  leading  to  carcinoma  may 
either  develop  in  an  apparently  normal  mucosa  or  in  an  atrophic  mucous 
membrane,  or  finally  may  start  from  an  ulcer  scar. 

Yery  early  in  the  development  of  the  disease  neighboring  lymph- 
glands  are  involved,  particularly  those  that  are  situated  behind  the  lesser 
curvature.  The  carcinomatous  new  formation  may  also  extend  to  the 
mesentery  and  lead  to  the  deposit  of  massive  carcinomatous  nodules. 
In  other  cases,  again,  the  carcinomatous  neoplasm  extends  to  the  venous 
blood-channels  and  leads  to  the  formation  of  carcinomatous  thrombi. 
In  still  other  cases  the  disease  extends  to  branches  of  the  portal  vein, 
and  in  this  way  leads  to  the  development  of  metastatic  foci  in  the  liver, 
the  peritoneum,  the  pancreas,  the  kidneys,  the  lungs,  etc. 

Carcinoma  of  the  stomach  is  most  frequently  seen  in  the  pyloric 
region.  Lebert  has  arranged  the  following  table  to  show  the  frequency 
with  which  carcinoma  is  localized  in  different  portions  of  the  stomach  : 

Pylorus   .    .    .    .  • 51  per  cent.  Posterior  wall 4  per  cent. 

Lesser  curvature 16  per  cent.  Anterior  and  posterior  wall    .  4  per  cent. 

Cardia 9  per  cent.  Greater  curvature 4  per  cent. 

Anterior   wall 3  per  cent.  Difiuse  infiltration 6  per  cent. 
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It  appears,  therefore,  that  the  pylorus  is  the  ehief"  ])oint  of  predilec- 
tion for  cancer ;  second  in  importance  is  the  lesser  curvature,  and  third, 
the  cardia.  These  portions  of  the  stomach  are,  on  the  one  hand,  those 
that  are  chiefly  exposed  to  mechanical  injuries  ;  on  the  other  hand,  those 
in  which  protrusions  of  the  mucous  membrane,  folds,  ridges,  etc.,  occur. 
In  addition  it  must  be  remembered  that  these  parts  of  the  stomach  are 
firmly  anchored  and  fixed  so  that  their  motility  is  slight.  Israel,  how- 
ever, has  shown  by  a  number  of  postmortem  examinations  that  many 
carcinomata  that  on  autopsy  are  found  to  be  carcinomata  of  the  pylorus 
do  not  necessarily  originate  from  the  ostium,  but  are  simply  arrested  in 
their  further  growth  as  soon  as  they  reach  this  portion  of  the  stomach. 
It  appears  that  the  lesser  curvature  of  the  stomach  is  a  frequent  starting- 
point  of  carcinoma,  probably  because  its  motility  is  very  much  impaired, 
owing  to  the  shortness  of  its  mesogastrium. 

Carcinoma  of  the  stomach  is  usually  a  primary  disease.  The  stomach 
is  rarely  the  seat  of  secondary  metastatic  carcinomata  or  of  carcinoma 
that  extends  to  it  by  continuity  or  contiguity  from  some  neighboring 
organ.  Of  the  different  organs  that  are  in  close  proximity  to  the  stom- 
ach, the  pancreas  is  the  most  frequent  seat  of  the  primary  carcinoma. 

Carcinoma  of  the  stomach  usually  appears  as  a  tumor  of  varying  size 
and  protrudes  into  the  lumen  of  the  organ.  If  it  is  situated  in  the 
pyloric  region,  it  usually  narrows  this  part  of  the  stomach.  As  soon  as 
the  neoplasm  grows  to  a  certain  size  necrotic  disintegration  of  its  cen- 
tral portion,  as  a  rule,  occurs,  and  a  carcinomatous  ulcer  is  formed. 
This  form  of  ulcer  is  distinguished  from  other  forms  chiefly  by  its  ridge- 
like margin.  The  base  of  such  an  ulcer  is  ragged,  usually  dark  in 
color,  and  occasionally  thrombosed  vessels  are  seen  there.  Here  and 
there  cicatrization  occurs,  but  in  almost  all  cases  there  is  a  tendency  to 
further  extension.  The  base  of  the  ulcer  is  either  formed  by  tissue  that 
shows  carcinomatous  infiltration  or  by  submucosa  or  muscularis  that  is 
thickened  owing  to  fibrous  hyperplasia,  or,  in  rare  instances,  by  the 
serosa  itself. 

The  time  at  which  this  disintegration  of  the  carcinomatous  growth 
occurs  varies.  Sometimes  small  tumors  are  found  in  a  state  of  disinte- 
gration, or  the  neoplasm  attains  considerable  dimensions  and  extends 
far  down  into  the  stomach  and  over  a  large  area  of  its  wall  before  dis- 
integration and  ulcer-formation  occur.  Occasionally  the  tumor  disinte- 
grates completely,  so  that  the  surface  of  the  ulcer  appears  perfectly 
smooth.  If  in  a  case  of  this  kind  carcinomatous  nodules  are  not  seen 
in  the  submucosa,  the  muscularis,  and  the  serosa,  and  if  these  tissues 
are  merely  hardened  by  connective-tissue  hyperplasia,  the  impression 
may  be  created  that  the  lesion  is  a  benign  fibrous  induration.  Ziegler 
has  called  attention  to  the  fact  that  cases  of  carcinoma  of  the  stomach 
may  occur  in  which  even  microscopic  examination  fails  to  reveal  foci  of 
cancer-cells  anywhere,  so  that  the  only  way  in  which  we  can  determine 
that  the  lesion  is  cancerous  is  by  studying  the  metastases  that  may  be 
present. 

Different   forms  of  cancer  occur  in   the  stomach.     It  is  important 
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both  from  an  anatomic-pathologic  point  of  view  and  from  a  clinical 
point  of  view  to  separate  the  different  forms  of  cancer  that  can  occur 
in  this  region,  for  the  clinical  course  may  vary  according  to  the  nature 
of  the  carcinoma.     The  following  main  varieties  can  be  distinguished  : 

(a)  Carcinoma  MeduUare  (Medullary  Carcinoma ;  "  Mark= 
schwamm  "). — This  growth  consists  of  spongy  nodules  that  are  usually 
situated  in  the  pyloric  portion  of  the  stomach.  Histologically,  medul- 
lary carcinomata  are  characterized  by  the  abundance  of  the  cells,  the 
large  number  of  cancer-cell  nests,  and  the  slight  development  of  stroma. 
Partial  disintegration  with  the  formation  of  ulcer  occurs  frequently  and 
quite  early  in  the  development  of  the  growth.  Metastases  in  neighbor- 
ing organs — the  liver,  the  peritoneum,  etc. — are  not  rare. 

(b)  Carcinoma  Fibrosum  (Scirrhus  ;  "  Faserkrebs  "). — This 
growth  is  characterized  by  a  large  quantity  of  connective  tissue  contain- 
ing few  blood-vessels.  Owing  to  the  presence  of  this  connective  tissue 
the  tumor  feels  hard  and  tough.  As  a  rule,  it  develops  slowly.  It 
occurs  either  in  the  form  of  a  diffuse  thickening  and  hardening  of  the 
stomach-wall  in  the  pyloric  portion  of  the  organ  or  in  the  form  of 
isolated  areas  of  infiltration  that  extend  to  the  serosa.  In  this  form  of 
cancer  small  coarse  carcinoma  nodules  are  quite  frequently  found  on  the 
serous  lining  of  the  organ.  Owing  to  the  tendency  of  the  connective 
tissue  contained  in  this  tumor  to  contract,  stenosis  of  the  pylorus  occurs 
quite  frequently  if  the  growth  is  situated  in  this  portion  of  the  organ ; 
if  the  lesion  is  diffuse  and  scirrhous  the  whole  organ  may  become 
diminished  in  size  and  contracted,  so  that  the  central  cavity  becomes 
much  smaller  than  normal  (cancer  atrophicans).  The  macroscopic  pic- 
ture of  this  condition  frequently  resembles  the  cirrhosis  of  the  stomach 
that  we  have  described  above ;  only  microscopic  examination  enables  us 
to  differentiate  between  the  two  forms.  Occasionally  ulcers  may  form, 
but  this  does  not  occur  so  frequently  in  this  form  of  cancer  as  in  the 
one  described  above. 

(c)  Carcinoma  Adenomatosum  (Adenocarcinoma ;  Epithelioma). 
— This  kind  of  cancer  forms  soft  tumors  that  disintegrate  readily  and 
lead  to  the  formation  of  ulcers.  Hemorrhages  occur  quite  frequently, 
also  metastases.  Histologically,  this  form  is  characterized  by  tubular, 
gland-like  structures  ;  gradually  these  tubular  structures  develop  into 
large  cell-nests ;  at  the  margin  of  these  nests  cylindric  epithelium  is 
seen,  whereas  the  interior  is  filled  out  by  polymorphous  cancer-cells.  The 
stroma  is  only  slightly  developed  and  frequently  shows  small-celled 
infiltration. 

(d)  Carcinoma  Qelatinosum  or  Colloides  (Mucoid  or  Gelatinous 
Carcinoma). — This  form  is  rare.  The  cancer  appears  either  in  the 
form  of  nodular  tumors  or  in  the  form  of  a  diffuse  infiltration  of  the 
stomach-wall.  The  neoplastic  tissue  consists  almost  exclusively  of 
gelatinous  material,-  or  at  least  contains  foci  that  are  translucent,  like 
gelatin.  These  gelatinous  masses  originate  in  part  from  the  cancer-cells 
themselves,  in  part  from  the  connective-tissue  stroma  (Ziegler). 

(e)  Carcinomata    Consisting    of    Squamous    Epithelium. — This 
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form  is  found  only  in  the  cardiac  region  as  the  continuation  of  a  carci- 
noma of  the  esophagus. 

Various  transition  forms  from  one  variety  of  cancer  to  the  other  are 
frequently  encountered. 

Those  portions  of  the  gastric  mucosa  that  are  not  directly  involved 
by  the  cancer  in  pronounced  cases  usually  show  more  or  less  atrophy. 
The  picture,  of  course,  will  vary  in  different  cases  according  to  the  stage 
and  the  extent  of  the  cancer. 

Hammerschlag/  has  published  some  very  careful  investigations  into 
the  abnormalities  of  the  gastric  mucosa  in  carcinoma  of  the  stomach. 
These  investigations  are  important,  particularly  because  they  were  per- 
formed on  pieces  of  gastric  mucosa  that  were  removed  from  cases  of 
gastro-enterostomy  or  resection  of  the  pylorus.  The  tissues,  therefore, 
were  always  fresh.  In  all  these  cases  the  chemism  of  the  stomach  was 
carefully  investigated  in  addition. 

As  was  to  be  expected,  the  results  of  these  examinations  varied.  In 
cancer  of  the  stomach,  in  which  the  hydrochloric  acid  secretion  of  the 
organ  was  completely  intact,  no  structural  changes  of  the  gastric  mucosa 
were  observed.  In  cases,  on  the  other  hand,  in  which  the  peptic  power  of 
the  stomach  was  very  much  reduced,  in  which  free  hydrochloric  acid  was 
absent,  in  which  there  was  formation  of  lactic  acid,  a  different  picture 
'was  presented.  Hammerschlag  could  corroborate  the  statement  of 
Schmidt  in  regard  to  these  cases — namely,  that  the  superficial  epithelium 
of  the  gastric  mucosa,  as  a  rule,  remained  intact.  The  most  important 
change  was  a  disappearance,  within  circumscribed  areas,  of  the  specific 
glandular  elements  of  the  stomach.  Within  these  areas  the  glandular 
elements  were  replaced  by  cylindric  epithelium.  Specific  rennet  glands 
were,  as  a  rule,  completely  absent ;  in  their  place  were  seen  tubules  that 
were  lined  with  cylindric  epithelium.  These  tubules  ran  either  verti- 
cally or  diagonally,  and  divided  and  subdivided,  thus  forming  numerous 
arborescences  and  diverticula.  On  superficial  examination  of  trans- 
verse sections  through  these  tubules  the  latter  might  have  been  mistaken 
for  glands ;  on  more  careful  examination,  however,  it  could  usually  be 
determined  without  difficulty  that  these  structures  were  not  rennet 
glands,  for  the  epithelium  that  lined  the  tubules  was  cylindric  epithelium. 
This  could  be  seen  very  distinctly  in  those  specimens  in  which  the 
tubules  were  lined  with  goblet  cells  and  epithelium  that  had  undergone 
mucoid  degeneration.  The  metamorphosis  was  seen  particularly  in  the 
region  of  the  pylorus.  The  last-named  change  has  frequently  been 
described  as  mucoid  degeneration  of  glandular  epithelium,  but  Schmidt 
has  shown  that  the  epithelia  that  are  degenerated  are  not  real  glandular 
epithelia,  but  are  altogether  different  from  the  epithelia  of  the  rennet 
glands.  He  showed  that  they  are  identical  with  the  surface  epithelia 
of  the  gastric  mucosa. 

Schmidt  is  inclined  to  believe  that  these  structures  are  true  mucous 
glands.  Hammerschlag  is  inclined  to  consider  them  prolonged  and 
proliferating  gastric  follicles.     According  to  Hammerschlag,  the  specific 
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rennet  glands  perish  and  desquamate ;  the  cylindric  epithehum  of  the 
follicles,  however,  proliferates  so  that  it  replaces  the  rennet  cells.  The 
new  epithehum,  of  course,  is  not  concerned  in  secretion. 

In  many  specimens  nothing  can  be  seen  of  the  glandular  layer  of 
the  mucosa.  The  mucous  lining  of  the  stomach  consists  of  neoplastic 
cicatricial  connective  tissue  and  of  a  swollen  meshwork  that  incloses 
round-cells  and  a  number  of  isolated  fragments  of  glands.  In  addi- 
tion, of  course,  the  follicles  of  the  stomach  are  intact.  In  other  cases 
again  the  rennet  glands  disappear  in  certain  circumscribed  areas,  so  that 
here  and  there  the  glandular  layer  remains  intact,  but  is  usually  very 
much  narrower  than  normal.  The  tubules  of  the  glands  within  such 
areas  no  longer  pursue  a  parallel  course,  but  run  diagonally,  are  bent, 
and  frequently  dilated  to  form  cysts.  Sometimes  they  are  cystic ; 
usually  they  are  separated  from  one  another  by  an  area  of  small-celled 
infiltration.  The  structure  of  the  glands  usually  presents  a  normal 
appearance,  even  in  those  places  in  which  the  tubules  are  changed.  If 
glands  are  present  at  all,  the  peptic  and  parietal  cells  can  be  stained, 
and  it  will  be  seen  that  the  number  of  parietal  cells  is  very  much  re- 
duced ;  in  fact,  that  these  cells  may  be  completely  absent  in  certain 
places  (Hammerschlag).  The  interspaces  between  the  rows  of  glands 
are  usually  filled  out  by  an  interstitial  small-celled  infiltration  or  by 
neoplastic  connective  tissue.  Sometimes  the  rennet  glands  will  be  de- 
stroyed over  large  areas,  and  at  the  same  time  the  interstitial  changes  in 
the  mucosa  be  very  slight ;  in  other  cases,  again,  the  latter  are  very 
pronounced. 

Hammerschlag  also  succeeded  repeatedly  in  finding  eosinophile  cells 
among  the  round-cells  lying  in  the  interstices.  In  some  instances  these 
eosinophile  cells  w^ere  veiy  numerous.  Schmidt  and  Cohnheim  reported 
the  discovery  of  eosinophile  cells  in  atrophy  of  the  gastric  mucosa.  The 
significance  and  the  origin  of  these  eosinophile  cells  are  not  yet  estab- 
lished. 

We  see,  therefore,  that  in  carcinoma  of  the  stomach  there  is  a  focal- 
ized destruction  of  rennet  glands,  involving  particularly  the  parietal 
cells.  The  epithelia  that  are  lost  in  this  way  are  replaced  by  the  pro- 
liferating epithelium  of  the  follicles ;  in  addition  there  are  small-celled 
infiltration  and  neoplastic  formation  of  connective  tissue  in  the  gastric 
mucosa. 

This,  then,  is  a  secondary  atrophic  gastritis.  As  a  rule,  the  process 
is  most  pronounced  in  the  region  of  the  pylorus.  We  can  readily  under- 
stand how  this  condition  can  cause  a  loss  of  peptic  power.  There  is  a 
great  diversity  of  opinion  in  regard  to  the  connection  between  this 
atrophy  of  the  gastric  mucosa  and  carcinoma.  The  majority  of  authors 
are  inclined  to  consider  the  atrophy  a  sequel  of  carcinoma.  Mathieu, 
and  later  Hay  em,  however,  have  expressed  the  opinion  that  the  reverse 
is  the  case — that  carcinoma  develops  secondarily  on  the  basis  of  ^'gas- 
trite  apejjtique" 

This  view,  however,  is  not  corroborated  by  the  clinical  course  of  the 
disease.     Ordinary  atrophy  is  a  process  that  develops  slowly.     In  car- 
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cinonia  we  usually  see  apepsia  develop  within  a  short  time,  and,  as  a 
rule,  it  is  not  ]>recedcd  by  gastritis  that  might  lead  to  atropliy. 

Another  argument  that  speaks  in  favor  of  the  view  that  changes  in 
the  mucosa  are  secondary  to  carcinoma  is  the  fact  that  the  secretory 
function  of  the  stomach,  provided  it  is  not  completely  lost,  does  not 
disappear  after  resection  of  a  carcinoma ;  that,  in  fact,  in  some  instances 
free  hydrochloric  acid  reappears  in  the  gastric  juice,  whereas  in  gastro- 
enterostomy the  secretory  function  of  the  stomach  progressively  decreases 
and  finally  disappears  altogether  (Mintz).  Fen  wick,  in  addition,  has 
demonstrated  that  atrophy  of  the  gastric  mucosa  may  occur  in  carcinoma 
of  other  organs — above  all,  in  the  breast  and  the  uterus.  In  this  case, 
of  course,  atrophy  must  be  secondary. 

Other  peculiarities  that  are  observed  in  the  stomach  in  carcinoma 
are  the  following :  If  the  carcinoma  is  situated  at  the  pylorus ;  if  it 
leads  to  stenosis  of  the  lumen  of  the  pylorus,  the  stomach  will,  as  a 
rule,  become  more  or  less  dilated.  The  muscularis,  particularly  in  the 
region  of  the  pylorus,  is,  as  a  rule,  more  or  less  hypertrophic,  provided, 
of  course,  it  is  not  infiltrated  with  carcinoma.  Very  frequently  the 
stomach,  in  addition  to  being  dilated,  is  also  found  low  down  in  the 
abdomen  or  in  a  vertical  position.  If  adhesions  form  between  the 
pylorus  and  the  neighboring  organs,  this  downward  movement  is,  of 
course,  prevented.  If  the  carcinoma  is  situated  near  the  cardia  and 
leads  to  stenosis  of  this  orifice,  the  stomach  will  frequently  be  found 
abnormally  small  and  the  esophagus  at  the  same  time  dilated  above  the 
stenosis.  [Boas  has  noted  the  presence  of  food  stagnation  when  the 
carcinoma  is  located  in  the  fundus  ;  the  cause  of  this  is  not  clear,  but 
unquestionably  it  sometimes  occurs.  As  a  rule,  when  there  is  absence 
of  stagnation,  the  patient  suffers  comparatively  little  discomfort  until 
near  the  end  of  his  life. — Ed.]  Other  forms  of  adhesions,  of  course, 
may  lead  to  different  forms  of  dislocation  of  the  stomach,  or  may  pro- 
duce hour-glass  contraction  of  the  organ.  I  need  hardly  explain  this 
in  detail.  Insufficiency  of  the  pylorus  may  also  develop  if  the  pyloric 
muscle  is  destroyed  by  cancerous  infiltration. 

Carcinoma  of  the  stomach  rarely  leads  to  free  perforation  into  the 
abdominal  cavity.  This  is  due  to  the  fact  that  carcinomata,  as  a  rule, 
develop  very  slowly,  so  that  sufficient  time  is  given  for  the  formation 
of  adhesions  with  neighboring  organs  ;  if,  nevertheless,  free  perforation 
occurs,  the  well-known  symptoms  of  severe  diffuse  septic  peritonitis 
develop.  Perforation  may  also  occur  into  some  cavity  that  has  been 
formed  by  adhesions  ;  or,  again,  an  abnormal  communication  may  be 
formed  between  the  stomach  and  some  other  viscus — the  intestine,  the 
gall-bladder,  etc.  Carcinomata  may  also  perforate  through  the  diaphragm 
or  through  the  abdominal  walls  ;  in  the  latter  instance  an  external  gas- 
tric fistula  will  develop.  Eighteen  cases  of  abdominal  fistula  following 
carcinoma  are  on  record.  The  perforation  through  the  skin  was  fre- 
quently preceded  by  cutaneous  emphysema. 

In  contradistinction  to  ulcer,  cancer  of  the  stomach  rarely  leads  to 
the  formation  of  subphrenic  abscess  or  the  development  of  pyopneumo- 
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thorax.  Perforation  into  the  pleural  cavity,  the  heart,  or  the  pericardium 
is  very  rare.  In  a  few  instances  the  carcinoma  extended  to  the  spinal 
column  and  even  involved  the  meninges  of  the  spinal  cord. 

Other  sequelae  that  are  occasionally  encountered  are  erosion  of  large 
blood-vessels,  thrombosis,  and  emboli. 

Symptoms. — The  clinical  picture  of  carcinoma  of  the  stomach 
presents  many  variations  according  to  the  stage,  the  extent,  and  the 
localization  of  the  tumor.  Carcinoma  of  the  stomach  is  most  frequently 
found  in  the  region  of  the  pylorus.  Carcinoma  is  found  in  the  latter 
location  more  than  twice  as  often  as  in  all  other  locations  together.  Car- 
cinoma of  the  pylorus,  therefore,  is  the  rule ;  of  other  regions  of  the 
stomach,  the  exception.  For  this  reason  I  will  describe  the  picture  of 
this  frequent  form  of  carcinoma  of  the  pylorus  first,  and  later  on  dis- 
cuss the  deviations  from  this  syndrome  that  are  seen  if  the  cancer  is 
located  in  other  portions  of  the  organ. 

The  Disease=picture  in  General. — The  symptom-complex  varies 
according  to  the  stage  in  which  we  examine  the  patient  and  according 
to  certain  special  conditions  that  may  vary  in  individual  cases.  Occa- 
sionally we  merely  find  symptoms  that  are  found  in  any  form  of  simple 
gastritis ;  or,  again,  we  encounter  so  pronounced  a  symptom-complex 
that  the  disease  can  be  recognized  at  once  even  by  an  inexperienced 
observer. 

Let  us  begin  by  discussing  the  latter  picture  first — namely,  that  of 
a  carcinoma  of  the  pylorus  in  an  advanced  stage. 

We  will  assume  that  a  man  of  fifty  or  sixty  comes  to  the  clinic  and 
gives  the  following  history  :  The  patient  was  always  perfectly  well  and 
enjoyed  a  good  appetite.  His  present  trouble  began,  according  to  his 
statement,  about  six  months  ago.  There  was  gradual  loss  of  appetite, 
and  after  eating  he  complamed  of  a  slight  feeling  of  distress,  which  later 
on  grew  more  severe.  At  the  same  time  there  was  a  feeling  of  pressure 
and  fulness  in  the  region  of  the  stomach,  frequently  combined  with 
belching.  Notwithstanding  the  most  careful  diet  his  condition  did  not 
improve ;  on  the  contrary,  his  symptoms  seemed  gradually  to  grow 
worse.  Gradually,  too,  the  patient  tells  us,  there  have  been  a  loss  of 
strength,  a  loss  of  energy,  a  distaste  for  work,  and  general  depression. 
The  bowels  have  been  constipated.  Within  the  last  two  months  all 
these  symptoms  have  become  aggravated.  There  is  at  present  complete 
loss  of  appetite,  and  particularly  a  distaste  for  any  form  of  meat.  The 
patient,  too,  has  become  more  and  more  emaciated  of  late.  There  has 
been  an  occasional  attack  of  vomiting,  and  the  vomit  consists  partly  of 
undigested  acid  masses  of  food  and  partly  of  a  coifee-ground-like 
material. 

On  examination  we  find  that  the  patient  is  very  mucli  emaciated,, 
that  his  complexion  is  sallow  and  cachectic,  that  the  skin  is  flaccid  and 
wilted,  and  the  muscles  thin  and  atrophic.  On  examining  the  abdomen 
we  find  the  region  of  the  stomach  distended  and  can  distinctly  pal]iate 
the  boundaries  of  the  dilated  stomach  through  the  thin  relaxed  abdom- 
inal wall.     The  lower  bmuidary  of  the  stomach  is  found  two  fingers- 
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below  the  umbilicus.  Inspection  and  other  methods  of  examination, 
particularly  inflation,  corroborate  this.  From  time  to  time  peristaltic 
waves  run  over  the  stomach  from  left  to  right.  A  slight  succussion 
sound  can  be  elicited  over  the  whole  extent  of  the  dilated  organ  by  mild 
tapping.  The  region  of  the  stomach  is  somewhat  sensitive  to  pressure, 
but  it  is  impossible  to  discover  any  strictly  circumscribed  painful  press- 
ure-point. To  the  right,  however,  underneath  the  costal  arch,  m  the 
region  of  the  pylorus,  we  feel  a  small,  hard,  nodular  tumor  that  is  some- 
what sensitive  to  pressure.  We  aspirate  the  stomach-contents  and 
evacuate  an  abundant  quantity  of  acid  material,  consisting  of  partially 
digested  coarse  particles  of  food.  An  analysis  of  the  filtrate  reveals  the 
absence  of  all  free  hydrochloric  acid,  but  demonstrates  the  presence  of 
lactic  acid.  After  thoroughly  washing  out  the  stomach  we  administer  a 
test-meal ;  the  patient  will  eat  with  reluctance  and  take  only  a  part  of 
the  test-meal.  At  the  expiration  of  six  hours  we  aspii'ate  the  stomach- 
contents  again,  and  again  find  a  relatively  abundant  quantity  of  residue 
containing  numerous  coarse  morsels  of  meat.  An  analysis  reveals  the 
absence  of  free  hydrochloric  acid  and  the  presence  of  lactic  acid ;  the 
same  result  is  obtained  after  a  test-breakfast. 

If  aspiration  of  the  stomach-contents  is  repeated  several  times  in  a 
case  of  this  character,  and  if  the  same  result  is  obtained  in  every  in- 
stance, no  one  will  doubt  for  a  moment  that  a  patient  is  suffermg  from 
carcinoma  of  the  pylorus  with  secondary  ectasy  of  the  stomach. 

If  we  include  early  stages  of  the  disease  and  those  cases  in  which  the 
carcinoma  is  localized  in  other  portions  of  the  stomach,  the  majority  of 
cases  Avill  not  present  so  pronounced  a  symptom-complex,  so  that  it  is 
impossible  to  render  a  diagnosis  unless  the  patient  is  observed  for  a  long 
time ;  in  many  of  these  cases,  however,  a  diagnosis  can  be  made  if  we 
weigh  carefully  all  the  evidence.     The  following  case  illustrates  this  : 

About  three  years  ago  one  of  my  colleagues  consulted  me.  He  stated  that  he 
had  been  suffering  from  dyspeptic  disturbances  for  about  half  a  year.  He  com- 
plained of  a  feeling  of  pressure  and  fulness  in  the  region  of  the  stomach  after 
eating,  of  loss  of  appetite,  and  of  frequent  belching.  Vomiting,  he  said,  had  never 
occurred.  The  patient  was  forty-two  years  old.  An  objective  examination 
revealed  that  he  was  well  nourished,  that  there  was  an  abundant  adipose  layer, 
and  that  there  was  no  marasmus  nor  cachexia.  The  tongue  was  slightly  coated ; 
the  region  of  the  stomach  did  not  protrude,  but  was  slightly  sensitive  to  pressure; 
nowhere,  however,  could  any  circumscribed  painful  pressure-point  or  any  abnor- 
mal resistance  be  discovered.  The  organ  was  not  enlarged.  Analysis  of  the 
stomach-contents,  however,  revealed  that  a  relatively  abundant  quantity  of  residue 
containing  coarse  morsels  of  meat  and  bread  could  be  aspirated  after  a  test-meal. 
Free  hydrochloric  acid  could  not  be  discovered  in  the  filtrate ;  lactic  acid,  how- 
ever, was  present.  I  might  add  that  the  patient  was  very  nervous,  and  that  the 
physician  who  was  treating  him  had  made  a  diagnosis  of  nervous  dyspepsia,  with- 
out, however,  having  analyzed  the  stomach-contents. 

The  only  objective  symptoms,  therefore,  that  Avere  discovered,  were 
an  unexpected  reduction  of  peptic  power,  the  presence  of  lactic  acid, 
and  reduced  motility,  without  pronounced  ectasy.  Although  this 
patient,  therefore,  was  well  nourished  and  although  his  general  strength 
was  good,  the  suspicion  of  carcinoma  was  justified,  particularly  as  the 
disease  was  of  such  short  duration. 
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I  did  not  have  an  opportunity  to  examine  this  case  for  several  weeks.  When 
I  saw  him  for  the  second  time  the  general  nutrition  was  better  and  the  general 
strength  improved.  The  patient  was  very  hopeful  and  looked  forward  to  an  early 
recovery.  The  examination  of  the  stomach-contents  gave  the  same  result  this 
time  as  before. 

The  further  course  of  the  disease,  briefly,  was  as  follows :  Five  months  later  I 
succeeded  for  the  first  time  in  discovering  a  small  nodule  in  the  epigastrium ; 
from  that  time  on  this  tumor  increased  rapidly  in  size.  The  physician  who  had 
charge  of  the  patient  in  another  city  reported  to  me  that  the  tumor  continued  to 
increase  very  rapidly.  The  patient  began  to  emaciate  and  to  lose  strength.  An 
attempt  was  made  to  remove  the  tumor,  but  it  was  found  that  numerous  adhesions 
and  metastases  were  present,  so  that  the  operation  was  not  undertaken.  The 
patient  did  not  die  until  a  year  later. 

This  case  illustrates  how  indefinite  the  symptom-complex  of  carci- 
noma of  the  stomach  may  be  in  the  earlier  stages  of  the  disease.  It 
seems  to  me  particularly  interesting  to  remember  that  free  hydrochloric 
acid  was  absent  and  lactic  acid  present  at  a  time  w^hen  there  was  no 
emaciation,  no  cachexia,  and  no  palpable  tumor.  In  this  case  death  did 
not  result  for  a  year  and  a  half  after  this  typical  anomaly  was  dis- 
covered. 

We  are  justified  in  assuming  from  the  general  course  of  this  case  that 
the  carcinoma  at  this  time  was  very  small.  At  all  events,  we  learn 
that  the  peptic  powers  of  the  stomach  may  be  much  reduced  in  very 
early  stages  of  carcinoma — that  is,  at  a  time  when  the  tumor  is  small 
and  when  the  general  nutrition  of  the  patient  is  not  much  reduced. 
This'Case  is  not  exceptional  by  any  means.  It  is  true  that  cases  of  this 
character  frequently  remain  unrecognized,  for  the  reason,  chiefly,  that 
the  mildness  of  the  symptoms  in  the  initial  stages  of  the  disease  leads 
many  physicians  to  think  that  an  examination  of  the  stomach-contents 
is  not  necessary.  Patients  who  are  suffering  from  carcinoma  in  these 
early  stages  are  rarely  seen  in  hospitals — more  frequently  in  private 
practice. 

I  had  occasion  to  examine  a  second  case  of  carcinoma  at  the  same  time.  This 
patient  also  stated  that  he  had  been  perfectly  healthy  up  to  a  few  months  ago. 
Following  an  attack  of  influenza,  dyspeptic  symptoms,  loss  of  appetite,  a  slight 
feeling  of  pressure  in  the  region  of  the  stomach,  and  frequent  vomiting  developed. 
As  these  symptoms  seemed  to  persist,  the  patient  consulted  me.  The  man  was 
forty-five  years  old.  On  objective  examination  it  was  seen  that  he  was  very  strong 
and  well  nourished;  ectasy  and  tumor  were  absent;  there  was  no  circumscribed 
area  of  pain,  and  only  slight  sensitiveness  to  pressure  in  the  region  of  the  stom- 
ach. An  examination  of  the  stomach- contents  after  a  test-meal  showed  that  there 
was  a  relatively  small  amount  of  residue,  but  that  it  consisted  of  coarse  morsels 
of  food,  particularly  meat,  that  were  almost  undigested.  Here,  too,  every  trace 
of  free  hydrochloric  acid  was  absent.  The  lactic  acid  reaction  was  not  distinct. 
In  this  case,  therefore,  the  motor  power  was  still  good,  but  the  peptic  power  was 
very  much  reduced.  The  stomach-contents  were  repeatedly  analyzed  at  intervals 
of  about  a  week.     The  analysis  always  gave  the  same  result. 

I  felt  justified  in  excluding  the  severe  or  the  atrophic  form  of  gas- 
tritis in  this  case,  because  the  whole  disease  was  of  such  short  duration. 
Nothing,  moreover,  indicated  nervous  dyspepsia  nor  amyloid  degenera- 
tion of  the  gastric  mucosa.  No  tumor  could  be  felt  for  a  whole  year. 
At  the  expiration  of  this  time  a  small  tumor  was  discovered  in  the 
lesser  curvature.     Neither  vomiting  nor  hematemesis  occurred  through- 
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out  the  whole  course  of  the  disease.  The  patient  died  two  years  after 
the  onset  of  the  initial  symptoms.  On  autopsy  the  diagnosis — carci- 
noma of  the  lesser  curvature — was  corroborated. 

These  few  examples  show  liow  different  the  disease-picture  may  be, 
and  what  a  marked  influence  the  stiige  of  the  cancer  and  the  localization 
of  the  tumor  exercises  on  the  general  symptom-complex.  We  must 
remember  that  the  course  of  carcinoma  is  always  progressive ;  that  the 
disease  begins  with  mild  and  insignificant  symptoms,  and  ultimately 
leads  to  severe  symptoms  that  gradually  impair  the  general  health  of 
the  patient. 

The  course  of  carcinoma  of  the  stomach  is  most  typical  if  the  can- 
cer, as  is  most  frequently  the  case,  is  situated  in  the  pyloric  region. 
Here,  too,  however,  the  symptoms  are  not  at  all  characteristic  in  the 
beginning,  and  resemble  those  of  simple  gastritis  throughout.  Sooner 
or  later,  however,  more  or  less  severe  degrees  of  motor  insufficiency  and 
ectasy  develop ;  even  if  no  tumor  can  be  found  in  the  beginning,  it  can 
usually  be  discovered  some  time  during  the  course  of  the  disease ;  later 
coffee-ground  material  is  vomited,  the  patient  gradually  goes  into  a 
decline,  emaciation  becomes  extreme,  the  appearance  of  the  patient  grows 
cachectic,  and  death  results  from  advanced  marasmus  and  loss  of 
strength.  In  some  instances  intercurrent  diseases  or  complications  accel- 
erate the  fatal  issue.  This  is  the  ordinary  course  of  this  disease  ;  many 
cases,  however,  are  encountered  in  which  the  course  is  different. 

The  duration  of  the  disease  averages  from  one  to  two  years.  We 
must  never  forget,  however,  that  the  onset  is  rarely  marked,  so  that  we 
cannot,  as  a  rule,  determine  the  time  of  onset  with  certainty.  It  is 
probable,  therefore,  that  the  duration  of  the  disease  is  really  longer  than 
is  generally  assumed. 

Individual  Symptoms. — Onset — The  onset  of  carcinoma  of  the 
stomach,  no  matter  in  what  portion  of  the  organ  it  may  be  located,  is, 
almost  without  exception,  gradual.  The  first  symptoms  usually  consist 
in  mild  dyspeptic  disturbances.  The  disease  occurs  most  frequently  in 
individuals  of  advanced  years — between  the  years  of  fifty  and  sixty. 
Generally  the  patients  state  that  they  were  perfectly  healthy  until  a  short 
time  ago,  and  never  suffered  from  any  dyspeptic  disturbances.  The  first 
thing  that  the  patients  usually  notice  is  a  loss  of  appetite ;  they  complain 
of  a  feeling  of  fulness  and  pressure  in  the  stomach  region,  even  after  eat- 
ing small  quantities  of  food.  Belching  is  also  frequently  complained  of. 
The  symptoms  are  essentially  those  of  a  mild  gastritis.  Occasionally, 
however,  the  onset  of  the  disease  is  sudden,  and  a  number  of  cases  of 
this  kind  are  recorded  in  the  literature  (Hammerschlag  and  others).  The 
patients  themselves  frequently  attribute  the  onset  of  the  disease  to  an 
acute  attack  of  indigestion,  to  influenza,  or  to  some  other  acute  disease. 
The  case  of  carcinoma  that  we  mentioned  above  stated  that  his  disease 
had  begun  with  influenza,  and  his  physician  himself  considered  the  dis- 
ease a  sequel  to  influenza.  As  a  result  the  latter  did  not  realize  how 
serious  the  condition  was  even  though  there  was  constant  absence  of  free 
hydrochloric  acid.     If  we   investigate  cases  of  this   kind  more  thor- 
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oughly,  we  will  usually  discover  that  the  patients  suffered  from  mild 
dyspeptic  disturbances  before  the  onset  of  the  acute  disease.  Generally 
these  preliminary  dyspeptic  disturbances  are  so  mild  that  the  patients 
hardly  notice  them.  As  soon,  however,  as  the  acute  disease  is  con- 
tracted, they  seem  to  exacerbate  and  to  persist  with  greater  severity  after 
the  acute  disease  is  over. 

Those  cases  of  cancer  that  develop  from  an  ulcer  usually  form  an 
exception  to  this  rule.  Here  it  is  hardly  possible  even  to  estimate 
when  the  disease  began.  The  anamnesis,  as  a  rule,  indicates  that  car- 
dialgia  and  other  symptoms  of  ulcer  existed  for  a  long  tirne — sometimes 
for  years.  Occasionally  it  is  stated  that  these  ulcer  symptoms  inter- 
mitted. If  cancer  is  developing,  however,  the  patients  will  state  that 
of  late  dyspeptic  disturbances  of  a  less  typical  character  appeared. 
Sometimes  these  vague  symptoms  appear  after  a  period  of  apparent 
health  in  which  all  dyspeptic  symptoms  were  absent. 

If  the  carcinoma  is  situated  in  the  cardia  the  initial  symptoms  do 
not  vary  in  any  respect  from  those  we  have  described  above.  Here, 
too,  the  patients  complain  of  a  feeling  of  pressure  in  the  region  of  the 
stomach ;  they  frequently  describe  a  peculiar  sensation — namely,  as 
though  a  foreign  body  were  lodged  in  the  region  of  the  stomach. 
Vomiting  and  regurgitation  of  food  do  not  occur  until  the  lumen  of  the 
cardia  is  narrowed  and  diverticula  have  formed  above  it.  True  pain  is 
more  frequently  felt  in  carcinoma  of  the  cardia  than  in  carcinoma  of  the 
pylorus  or  of  the  body  of  the  stomach.  In  carcinoma  of  the  cardia  this 
pain  is  felt  in  the  region  of  the  lower  end  of  the  sternum  ;  it  appears 
not  only  after  eating,  but  altogether  independently  of  swallowing. 
There  are,  however,  many  cases  of  carcinoma  of  the  cardia  that  run  an 
altogether  latent  course,  until  finally  symptoms  of  stenosis  appear.  We 
must  regard  it  as  a  general  rule  that  carcinoma  of  the  stomach,  wherever 
it  is  located,  develops  gradually  and  slowly. 

Appetite. — In  the  beginning  there  are  only  mild  dyspeptic  disturb- 
ances, just  as  in  simple  gastritis  ;  gradually  these  symptoms  increase  in 
severhy  and  obstinately  resist  all  treatment.  As  a  result  there  is  a 
progressive  loss  of  appetite ;  the  patients  experience  a  disagreeable  feel- 
ing of  pressure  and  fulness  in  the  region  of  the  stomach  even  after  eat- 
ing very  small  meals.  In  exceptional  cases  the  appetite  remains  good 
for  some  time.  In  rare  instances  we  are  able  to  improve  the  appetite 
during  the  course  of  the  disease,  but  we  will  find,  as  a  rule,  that  it  is 
lost  again  sooner  or  later.  Cases  of  carcinoma  of  the  stomach  with  a 
good  appetite  are  certainly  rare.  Hanot  claims  to  have  observed  that 
many  of  his  patients  enjoyed  a  good  appetite  during  the  greater  part  of 
the  disease ;  unfortunately  Hanot  claims  that  not  only  was  the  appetite 
good,  but  that  digestion  was  normal,  so  that  we  cannot  consider  his 
statements  convincing,  and  must  assume  that  his  method  of  examining 
the  peptic  power  of  the  stomach  in  these  cases  was  deficient. 

Dujardin-Beaumetz  reports  the  case  of  a  cancer  patient  M'ho  was 
able  to  eat  the  most  indigestible  food  without  distress,  and  Huchard,  in 
1880,  together  with  Peter,  observed  a  patient  who  presented  all  the 
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symptoms  of  a  carcinoma  of  the  stomach  excepting  a  palpable  tumor, 
and  whose  appetite  remained  good  throughout  the  whole  course  of  the 
disease,  so  that  the  diagnosis  for  this  reason  remained  doubtful  for  some 
time.  Aruozau  tells  us  of  a  patient  witli  cancer  of  the  stomach  whose 
appetite  remained  good  until  death,  notwithstanding  the  presence  of  a 
large  tumor  and  of  pronounced  cachexia.  Unfortunately,  these  authors 
failed  to  make  careful  statements  in  regard  to  the  secretory  and  motor 
powers  of  the  stomach. 

To  judge  from  my  own  experience,  it  appears  that  in  the  early  stages 
of  the  disease,  particularly  in  those  cases  where  the  motor  power  of  the 
stomach  remains  undisturbed,  the  appetite  may  remain  good.  The 
same  applies  to  those  cases  in  which  carcinoma  develops  on  the  basis  of 
an  ulcer  or  an  ulcer  scar. 

[In  a  recent  article  upon  the  study  of  141  cases  of  gastric  carci- 
noma. Boas  ^  noticed  that  in  33  there  was  a  fair  or  an  increased  appetite, 
and  that  sometimes  it  was  excessive.  An  interesting  fact  to  note  is 
that  in  33  per  cent,  of  all  cases  when  one  may  expect  to  find  a  deprecia- 
tion, he,  on  the  contrary,  found  an  increase  in  the  desire  for  food.  He 
thinks  that  a  common  cause  of  poor  appetite  is  lack  of  care  of  the  mouth 
and  tongue.  When  these  are  carefully  attended  to,  the  appetite  is 
likely  to  be  fairly  good. — Ed.] 

Bulimia  is  rarely  observed.  Hanot  reports  a  case  of  carcinoma  of 
the  stomach  in  which  the  first  symptom  of  the  disease  was  bulimia, 
which  lasted  for  two  months.  During  this  time,  we  are  told,  the 
patient  ate  enormous  quantities  of  food.  Cases  of  this  kind,  however, 
are  very  rare.  As  a  rule,  there  is  severe  anorexia,  particularly  aversion 
to  meat ;  in  general,  all  attempts  to  stimulate  the  appetite  by  stomachics 
fail.  Patients  who  are  in  the  habit  of  smoking  a  good  deal,  as  a  rule, 
develop  an  aversion  for  tobacco. 

Many  patients  also  complain  of  belching  and  vomiting.  If  in  the 
course  of  a  stenosis  of  the  pylorus  secondary  ectasy  develops,  all  the 
symptoms  we  have  described  become  more  severe. 

The  Pain. — Carcinoma  of  the  stomach  is  usually  accompanied  by 
pain,  and  very  few  cases  are  observed  in  which  pain  is  not  present  at 
some  time  during  the  disease.  Generally  speaking,  however,  the  pain 
plays  a  less  important  role  in  carcinoma  than  in  ulcer ;  the  pain  hardly 
ever  assumes  the  character  of  the  cardialgic  attacks  that  are  seen  in 
ulcer  patients.  In  general,  the  patients  merely  complain  of  a  feeling 
of  discomfort  or  of  a  painful  dull  feeling  in  the  region  of  the  stomach ; 
the  pain,  moreover,  is  rarely  limited  to  any  small  circumscribed  area. 
It  will  frequently  be  found  that  it  is  most  intense  in  the  region  where 
the  cancer  is  situated. 

As  in  all  other  affections  of  the  stomach  that  are  accompanied  by 
pain,  we  must  differentiate  between  the  pain  that  occurs  spontaneously 
and  the  pain  that  is  caused  only  by  pressure ;  we  must  further  determine 
whether  it  occurs  at  a  certain  time  during  the  period  of  digestion  or  at 
irregular  intervals.  Many  patients  complain  of  a  constant  feeling  of 
1  Boas,  Arch,  f,  Verdauungskrankh.,  vol.  vii.,  Nos.  4,  5. 
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pressure  and  discomfort  in  the  region  of  the  stomach,  and  state  that  the 
distress  increases  as  soon  as  they  eat  anything.  Violent  pain  is  absent 
in  many  cases ;  more  frequently  we  find  that  the  region  of  the  stomach 
is  sensitive  to  pressure  over  a  large  area ;  in  other  instances  we  find 
that  only  that  portion  of  the  abdomen  that  corresponds  to  the  location 
of  the  tumor  is  sensitive  to  pressure.  It  is  possible  in  many  cases  to 
predict  the  exact  portion  of  the  epigastrium  in  which  pain  will  be  felt 
on  pressure  if  we  know  the  portion  of  the  stomach  that  is  involved. 
This  prediction  usually  surprises  the  patient  very  much. 

In  those  cases  in  which  pain  occurs  only  after  eating,  or  in  which  it 
is  exacerbated  after  the  ingestion  of  food,  it  rarely  occurs  inurnediately 
after  the  food  is  swallowed,  but,  as  a  rule,  later.  The  pain  usually 
appears  later  than  the  cardialgic  attacks  of  ulcer.  If  the  carcinoma  is 
situated  in  the  cardia,  pain  is  frequently  felt  at  once,  particularly  when 
solid  food  is  swallowed.  Sometimes  the  pain  from  carcinoma  of  the 
cardia  is  continuous  and  independent  of  swallowing. 

The  pain  occasionally  radiates  in  diiferent  directions,  particularly 
into  the  back.  If  the  carcinoma  is  situated  in  the  cardia,  the  pain 
quite  frequently  is  transmitted  upward  along  the  sternum.  The  char- 
acter of  the  pain  varies  :  there  may  be  either  a  vague  feeling  of  distress 
in  the  region  of  the  stomach  or  there  may  be  a  dull,  burning  sensation. 
The  pain  is  not  characteristic  in  any  way.  It  is  usually  less  severe  in 
carcinoma  than  in  ulcer.  If  it  is  increased  by  eating,  it  rarely  becomes 
as  severe  as  in  ulcer.  If  very  mild  pressure  over  the  carcinoma  elicits 
much  pain,  we  must  always  think  of  some  complication,  particularly  of 
circumscribed  peritonitis. 

Many  patients  complain  of  a  frequently  recurring  feeling  of  unrest 
— of  spasmodic  movements  of  the  stomach.  This  is  observed  partic- 
ularly in  cases  in  which  the  carcinoma  is  situated  in  the  pylorus  and  has 
led  to  a  stenosis  of  this  portion  of  the  stomach.  In  very  thin  subjects 
these  peristaltic  movements  of  the  stomach  can  quite  frequently  be  seen 
through  the  thin  abdominal  walls.  They  occasionally  persist  for  some 
time,  and  do  not  stop  until  the  contents  of  the  stomach  is  evacuated — 
either  upward  by  vomiting  or  by  aspiration,  or  downward  into  the 
intestine. 

Vomiting  is  very  frequently  observed  in  carcinoma  of  the  stomach. 
As  a  rule,  this  symptom  appears  at  a  late  period  of  the  disease.  Vomit- 
ing is  seen  particularly  in  those  cases  in  which  the  carcinoma  is  situated 
in  the  region  of  the  pylorus  ;  in  the  latter  instance  stenosis  of  the  lumen 
of  the  pylorus  occurs,  so  that  the  evacuation  of  the  stomach-contents 
into  the  intestine  is  rendered  difficult  and  ectasy  develops.  Vomiting 
in  these  cases  is  frequently  very  obstinate ;  it  may  recur  daily  or  only 
once  every  few  days  ;  in  general,  abundant  masses  of  coarse,  undigested, 
acid  material  are  raised,  frequently  containing  remnants  of  food  that 
was  eaten  several  days  before.  If  the  carcinoma  is  situated  in  the 
cardia  and  has  caused  stenosis  of  this  orifice,  the  character  of  the  vomit- 
ing is  slightly  different ;  here  we  do  not  see  real  vomiting,  but  merely  a 
regurgitation  of  food.     The  material,  as  a  rule,  contains  abundant  quan- 
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titles  of  mucus  that  come  from  the  esophagus.  In  contradistinction  to 
the  vomiting  in  carcinoma  of  the  pylorus,  the  vomiting  in  carcinoma  of 
the  cardia  occurs  with  greater  regularity,  and,  as  a  rule,  very  soon  after 
eating. 

There  are  cases  of  carcinoma  in  which  vomiting  never  occurs  or 
occurs  only  for  a  short  time  during  the  course  of  the  disease.  I  have  a 
patient,  for  instance,  at  the  present  time  who  has  never  thus  far  vomited, 
although  the  diagnosis  of  carcinoma  has  been  established  for  more  than 
seven  months.  In  this  case  there  is  no  evidence  of  ectasy,  and  the  car- 
cinoma is  situated  at  the  greater  curvature  of  the  stomach  and  not  at 
the  cardia  or  the  pylorus.  The  location  of  the  carcinoma  determines 
whether  or  not  vomiting  will  occur ;  if  the  tumor  is  situated  in  a  por- 
tion of  the  stomach  where  it  does  not  interfere  with  the  passage  of  the 
ingesta, — for  instance,  at  the  lesser  or  the  greater  curvature  or  at  the 
posterior  wall, — it  rarely  causes  vomiting.  The  size  and  the  develop- 
ment of  the  neoplasm  may  also  exercise  an  influence  in  this  direction. 
We  occasionally  see,  for  instance  in  carcinoma  of  the  pylorus,  that 
vomiting  is  very  obstinate  in  the  beginning,  gradually  recurs  with  less 
frequency,  and  finally  stops  altogether.  This  is  probably  due  to  disin- 
tegration and  softening  of  the  carcinoma,  which  leads  to  a  widening  of 
the  lumen  of  the  pylorus.  We  see  analogous  conditions  in  carcinoma 
of  the  cardia  and  the  esophagus.  Here  it  is  often  impossible  to  pass 
even  a  very  small  sound  for  some  time ;  suddenly  the  passage  will 
become  free,  so  that  relatively  large  sounds  can  pass  the  stenosed  por- 
tion of  the  stomach. 

The  most  important  cause  of  vomiting  in  carcinoma  of  the  stomach 
is  stenosis  of  the  orifices  of  the  organ,  particularly  of  the  pylorus.  In 
the  latter  condition  there  is  stagnation  of  ingesta,  and  this  is  a  pro- 
lific cause  of  vomiting.  This  view  is  strengthened  by  the  fact  that 
methodic  daily  lavage,  which  removes  all  remnants  of  food,  frequently 
stops  the  vomiting  in  these  cases. 

Other  factors  may  be  concerned  in  the  production  of  vomiting — for 
instance,  a  complicating  gastritis. 

The  time  at  which  vomiting  occurs  varies.  In  carcinoma  of  the 
pylorus  it  occurs  mth  greatest  frequency  in  the  late  hours  of  the  after- 
noon or  in  the  evening ;  it  may,  however,  occur  at  any  other  time  of  the 
day.  In  many  instances  vomiting  occurs  only  every  few  days,  whenever 
the  stomach  becomes  distended  to  a  certain  degree.  Vomiting  usually 
occurs  easily,  without  much  retching. 

The  quantity  of  vomit  raised  is  frequently  very  large,  and  may 
amount  to  half  a  liter,  one  liter,  or  even  more.  The  appearance  of  the 
vomit  naturally  varies  according  to  the  food ;  in  general,  however,  the 
vomit  in  carcinoma,  as  we  have  already  said,  is  characterized  by  the 
presence  of  coarse  or  undigested  particles  of  food.  Occasionally  rem- 
nants of  food  are  found  that  were  eaten  several  days  before.  ISIucus 
is  an  occasional  admixture  ;  bile  is  rarely  present  in  the  vomit.  Blood 
is  more  frequently  seen,  though  usually  in  small  quantities  ;  in  the 
later  stages  of  the  disease  blood  is  more  common. 
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A  microscopic  examination  of  the  vomit  reveals  approximately  the 
same  conditions  as  an  examination  of  the  aspirated  stomach-contents  ; 
^ve  refer,  therefore,  to  the  section  on  Microscopic  Examination  of  the 
Stomach-contents.  We  also  refer  to  the  section  on  the  Chemical 
Analysis  of  the  Vomit  for  the  details  of  this  examination. 

Vomiting  of  Blood. — AVe  have  already  mentioned  that  blood  is  quite 
frequently  present  in  the  vomit.  As  a  rule,  however,  the  bleeding  in 
carcinoma,  in  contradistinction  to  ulcer,  is  a  slight  parenchymatous 
hemorrhage  ;  this  is  natural  when  we  consider  the  tendency  of  carci- 
nomata  to  disintegrate.  In  exceptional  cases  a  large  artery  may  become 
eroded  and  a  violent,  even  fatal,  hemorrhage  result. 

Brinton  has  calculated  that  hemorrhage  occurs  in  42  per  cent,  of  all 
cases  ;  I  think,  however,  that  this  figure  is  too  low  rather  than  too  high. 
Mild  degrees  of  hemorrhage  easily  avoid  detection  because  they  do  not 
produce  vomiting.  In  performing  lavage  of  the  stomach  in  cases  of 
carcinoma,  black  bloody  material  is  frequently  found  in  cases  in  which 
all  symptoms  of  hemorrhage  are  absent.  If  the  stomach-contents  had 
not  been  removed  by  lavage,  this  hemorrhage  would  not  have  been 
discovered.  As  the  loss  of  blood  is  usually  slight,  and  as  the  bleeding 
occurs  slowly,  the  blood  remains  in  the  stomach  for  a  considerable 
time  and  consequently  becomes  changed ;  this  explains  the  chocolate 
or  coffee-ground  appearance  of  the  vomit  in  so  many  cases  of  carcinoma. 
If  we  are  not  certain  that  the  dark  color  of  the  vomit  is  due  to  blood, 
the  stomach-contents  should  be  examined  according  to  the  methods  we 
have  described  in  the  general  part  of  this  work  for  detecting  small 
quantities  of  blood. 

The  bowels,  as  a  rule,  particularly  in  the  beginning,  are  inclined  to 
be  sluggish ;  in  the  later  stages  of  the  disease  diarrhea  is  occasionally 
observed,  or  diarrhea  may  alternate  with  constipation.  Tripier  claims 
to  have  observed  diarrhea  in  more  than  one-half  of  the  cases,  frequently 
during  the  last  months  of  life.  According  to  this  author,  the  consis- 
tency of  the  stools  depends  largely  on  the  amount  of  food  eaten ;  if 
considerable  quantities  of  food  are  eaten,  the  gastro-intestinal  tract  be- 
comes irritated  as  a  result  of  the  insufficiency  of  the  gastric  functions, 
and  in  this  way  diarrhea  is  very  apt  to  occur ;  if,  on  the  other  hand, 
the  patients  eat  little  or  vomit  frequently,  diarrhea  is  not  so  apt  to 
occur. 

The  objective  signs  of  carcinoma  of  the  stomach  are  much  more 
important  than  all  the  symptoms  we  have  described,  for  the  latter  are 
mainly  determined  by  the  anamnesis. 

If  we  follow  the  ordinary  course  of  an  objective  examination,  we 
will  first  study  the  state  of  the  general  nutrition  of  our  patient.  As  a 
rule,  we  are  told  that  cancer  cases  are  emaciated,  have  a  flaccid,  sallow 
skin,  and  flaccid,  atrophic  muscles  ;  the  panniculus  adiposus  is  absent ; 
the  complexion  ashy  and  cachectic  ;  the  patients  appear  dried  out.  All 
this  is  undoubtedly  true  in  the  advanced  stages  of  the  disease.  Occa- 
sionally, however,  we  encounter  patients  who  are  very  pale,  although 
their  general  nutrition  is  still  relatively  good  ;  this  condition  is  princi- 
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pally  due  to  repeated  gastric  hemorrhages.  Sometimes  this  appearance 
is  seen  in  patients  in  earlier  stages  of  the  disease  when  they  should 
look  different.  It  is  important  to  recognize  the  disease  precisely  in 
these  cases  ;  for,  if  we  diagnose  cancer  only  when  the  patients  look  ca- 
chectic, are  extremely  emaciated  and  very  weak,  we  shall  hardly  ever 
be  able  to  help  them.  It  is  not  surprising  to  find  cancer  patients  in 
the  last  stages  very  much  emaciated  and  weak,  for  this  is  the  natural 
result  of  the  almost  complete  loss  of  appetite,  of  insufficient  nourishment, 
of  the  reduced  peptic  powers  of  the  stomach,  and  the  disturbances  of  the 
motor  powers  of  the  organ.  In  carcinoma  still  another  factor  must  be 
considered.  In  the  majority  of  stomach  diseases  the  loss  of  strength, 
as  a  rule,  runs  parallel  to  the  decreased  ingestion  of  food.  The  investiga- 
tions of  F.  Miiller,  Klemperer,  and  others  have  shown  that  in  carcinoma 
this  parallelism  is  changed,  for  in  this  disease  the  excretion  of  nitrogen 
is  greatly  increased  and  altogether  disproportionate  to  the  introduction 
of  nitrogen.  It  has  not  yet  been  determined  to  what  this  is  due.  We 
are  justified  in  assuming,  at  least,  that  carcinomata  exercise  a  toxic 
influence,  and  that  the  integrity  of  the  cells  is  thereby  destroyed,  so  that 
an  increased  nitrogen  excretion  results. 

In  the  earlier  stages  of  the  disease  the  patients  frequently  present  a 
very  healthy  appearance ;  the  general  nutrition,  too,  may  be  unim- 
paired. We  should  never,  however,  exclude  carcinoma  for  the  reason 
that  the  patients  look  well,  are  well  nourished,  or  are  young.  The 
duration  of  the  disease,  however,  is  decisive.  Every  case  of  carcinoma 
will  look  relatively  well  in  the  initial  stages,  and  be  emaciated,  weak,  and 
languid  in  the  later  stages ;  a  healthy  appearance  and  good  general 
nutrition,  therefore,  do  not  per  se  speak  against  carcinoma  excepting  in 
those  cases  in  which  the  disease  has  existed  for  one  or  several  years. 
In  the  latter  class  of  cases  we  are  certainly  justified  in  assuming  that 
the  disease  was  not  carcinoma  from  the  beginning  ;  we  may,  however,  be 
dealing  with  a  secondary  carcinoma  following  some  other  disease  of  the 
stomach,  or  with  a  secondary  carcinoma  that  is  in  the  developmental  stage. 

In  cases  in  which  some  of  the  signs  of  carcinoma  are  present  and  in 
which  the  history  shows  that  the  stomach  symptoms  are  relatively 
recent,  and  in  which,  finally,  emaciation  and  cachexia  have  developed 
rapidly  since  the  onset  of  these  stomach  symptoms,  we  must  seriously 
consider  the  diagnosis  of  carcinoma.  At  the  same  time  all  this  is  quite 
frequently  seen  in  other  diseases  of  the  stomach,  and  even  the  most 
experienced  observer  may  occasionally  be  deceived  if  he  attaches  too 
much  importance  to  these  symptoms.  I  have  repeatedly  encountered 
patients  with  disease  of  the  stomach  who  presented  a  very  cachectic 
appearance,  so  that  the  diagnosis  of  carcinoma  was  made.  On  careful 
examination,  however,  it  was  found  that  carcinoma  was  not  present.  I 
remember,  for  instance,  a  patient  who  was  sent  to  me  with  the  diag- 
nosis "  cancer  of  the  pylorus ;  secondary  ectasy."  The  patient  was 
much  emaciated,  very  cachectic,  vomited  a  great  deal,  and  was  suffering 
from  an  advanced  degree  of  ectasy.  To  the  right,  under  the  costal 
arch,  was  a  small  movable  tumor  that  I  felt  justified  in  localizing  in  the 
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pylorus.  The  stomach-contents  was  aspirated  repeatedly.  On  each 
occasion  exceedingly  large  quantities  of  food-remnants,  consisting  chiefly 
of  starchy  material,  were  evacuated.  This  case  was  examined  in  1881 
— that  is,  at  a  time  when  examination  of  the  stomach-contents  for  diag- 
nostic purposes  w^as  not  universally  employed  and  when  the  term  hyper- 
secretion was  completely  unknown.  The  only  investigations  on  ectasy 
that  were  known  at  that  time  were  those  of  von  der  Velden,  who 
reported  that  in  one  group  of  ectasies  the  color-reactions  for  hydrochloric 
acid  were  positive,  in  another  not,  and  that  the  latter  finding  was  char- 
acteristic for  carcinoma. 

Contrary  to  our  expectations,  the  stomach-contents  of  this  patient 
gave  positive  color-reactions.  Notwithstanding  the  presence  of  a  tumor 
and  the  existence  of  cachexia,  we  decided  that  this  was  a  benign  case, 
basing  our  opinion  chiefly  on  the  color-reaction.  As  a  matter  of  fact, 
the  patient  recovered  rapidly.  I  am  unable  to  say  to  this  day  what  the 
significance  of  the  tumor  was ;  all  that  can  be  said  is  that  it  was  not  a 
carcinoma,  for  the  patient  gained  more  than  ten  kilos  in  a  few  weeks, 
and  returned  to  the  clinic  four  years  later  in  perfect  health  and  looking 
very  well. 

It  happened  that,  on  the  same  day,  a  second  patient  was  admitted  to 
the  clinic,  who  presented  an  analogous  symptom-complex  and  was  also 
afflicted  with  an  advanced  degree  of  ectasy.  In  this  case,  however,  no 
tumor  could  be  felt ;  the  patient,  too,  was  emaciated,  but  much  less 
cachectic  than  the  first  one.  I  did  not  doubt  that  this  case  was  sufl'ering 
from  benign  ectasy,  just  as  I  was  convinced  in  the  case  with  the  tumor, 
before  I  examined  the  stomach-contents,  that  this  patient  was  afflicted 
with  carcinoma.  Both  cases  were  demonstrated  together  in  the  clinic. 
I  expected  that  the  analysis  of  the  stomach-contents  in  the  first  case 
would  reveal  the  absence  of  color-reactions  and  that  in  the  latter  the 
color-reactions  would  be  positive.  Exactly  the  contrary  was  found. 
The  first  patient  recovered,  notwithstanding  the  presence  of  a  tumor  and 
of  advanced  cachexia  ;  the  latter  continued  to  decline  and  died  in  a  short 
time.  On  autopsy  the  diagnosis  of  carcinoma  was  corroborated.  These 
two  cases  show  that  cachexia  per  se  is  no  reliable  criterion ;  it  is  of 
diagnostic  importance  only  in  those  cases  where  it  develops  very  rapidly, 
and  where  the  quantity  and  the  character  of  the  food  and  all  other 
factors  are  carefully  considered  at  the  same  time. 

What  has  been  said  in  regard  to  the  loss  of  strength  applies  also  to 
the  weight.  It  is  rarely  possible  to  increase  the  weight  of  a  cancer 
case ;  if  it  can  be  done  at  all,  the  increase  is  ti'ansitory.  In  general 
these  patients  rapidly  lose  flesh.  Midler  examined  a  case  in  Gerhardt's 
clinic  and  could  determine  that  he  lost  from  500  to  600  gm.  daily. 

In  advanced  stages  of  the  disease  the  adipose  layer  is  usually  com- 
pletely lost,  the  muscles  are  thin  and  flaccid,  and  the  skin  is  pale  and 
dry.  The  latter'  can  usually  be  raised  in  high  folds  that  disappear 
slowly.     In  exceptional  cases  hydrops  develops. 

The  objective  local  symptoms  of  carcinoma  of  the  stomach  are  much 
more  important  than  all  the  symptoms  we  have  enumerated. 
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I  need  hardly  mention  that  cases  in  which  all  symptoms  point  to 
some  disease  of  the  stomach  must  be  submitted  to  a  general  examination, 
and  that  it  is  wrong  to  limit  the  examination  to  the  diseased  organ  alone  ; 
the  state  of  the  organs  of  the  chest — in  fact,  of  all  the  other  organs — 
should  always  be  investigated  carefully.  As  a  matter  of  fact,  it  is 
impossible,  for  instance,  to  estimate  the  size  and  position  of  the  stomach 
without  carefully  studying  the  position  of  the  diaphragm,  the  size  of  the 
liver,  and  numerous  other  factors.  I  merely  mention  this  one  point  as 
an  example,  but  cannot  enter  into  a  detailed  discussion  in  this  place. 

The  tongue  in  carcinoma  is,  as  a  rule,  thickly  coated  and  covered 
with  a  thick,  frequently  tough,  mucus  ;  the  taste,  therefore,  is,  as  a  rule, 
perverted.  It  may  be  stale,  pasty,  or  bitter.  One  of  the  most  positive 
signs  of  the  perversion  of  taste  is  the  aversion  that  habitual  smokers 
acquire  for  tobacco.  The  tongue  is  rarely  found  to  be  clean  in  car- 
cinoma cases,  but  is  almost  always  coated. 

Swelling  of  the  glands  of  the  neck  is  not  frequent.  Swelling  of  the 
supraclavicular  glands,  particularly  of  the  left  side,  has  been  credited 
with  some  diagnostic  importance.  The  glands  in  the  left  supraclavicu- 
lar region  are,  however,  rarely  enlarged.  Lepine  observed  such  gland- 
ular enlargements  only  three  times  in  40  cases  of  carcinoma.  My  own 
observations  also  show  that  this  complication  is  rare.  If  glandular 
swelling  occurs,  it  usually  appears  late  in  the  disease.  The  case  of  car- 
cinoma of  the  stomach  that  Lupine  reported  in  which  swelling  of  the 
supraclavicular  glands  appeared  before  stomach  symptoms  developed 
must  be  considered  a  rare  exception.  The  patient  was  a  man  of  forty- 
eight  years,  in  whom  a  tumor  of  the  glands  of  the  neck  developed  about 
five  months  before  the  first  attack  of  vomiting.  In  this  patient  diges- 
tion had  been  very  good  until  this  attack.  The  supraclavicular  tumor 
grew  to  be  as  large  as  a  hen's  egg,  and  still  no  tumor  of  the  stomach 
could  be  discovered.  On  autopsy  a  carcinoma  of  the  pylorus,  extending 
to  the  head  of  the  pancreas  and  involving  many  glands  in  the  vicinity, 
was  found. 

Swelling  of  the  glands  of  the  neck  is  certainly  absent  in  many  cases, 
so  that  the  absence  of  this  symptom  in  no  \vise  militates  against  the 
diagnosis  of  carcinoma. 

Inspection  of  the  abdomen  frequently  yields  valuable  clues.  In  gen- 
eral practice  the  value  of  this  method  of  examination  is  frequently 
underestimated.  In  order  to  recognize  visible  changes,  the  region  of  the 
stomach  should  be  examined  carefully  for  a  long  time  while  the  abdomi- 
nal walls  are  completely  relaxed.  In  earlier  stages  of  the  disease,  while 
the  general  nutrition  is  good  and  a  large  layer  of  fat  is  present  in  the 
abdominal  wall,  the  result  is  frequently  negative.  In  advanced  stages 
of  the  disease,  however,  a  circumscribed  protrusion  of  the  gastric  region, 
corresponding  to  the  tumor,  can  quite  frequently  be  seen  through  the 
thin  and  relaxed  abdominal  walls.  In  cases  of  advanced  ectasy  the 
lower  boundary  of  the  stomach  can  even  be  seen  ;  it  appears  as  an 
arched  line  that  is  situated  somewhere  below  the  umbilicus.  If  the 
stomach  is  situated  very  low  down  in  the  abdomen,  the  upper  boundary 


670  CARCINOMA   OF  THE  STOMACH. 

of  the  organ  may  even  be  seen.  When  the  stomach  is  filled,  the  whole 
gastric  region  may  protrude.  If  the  patient  is  instructed  to  drink  the 
effer^^escent  mix^ture  that  we  have  described,  or  if  the  stomach  is  inflated 
with  air,  the  appearance  presented  is  much  more  marked. 

If  there  is  gastroptosis, — and  this  is  a  frequent  complication  of  car- 
cinoma,— tumors  of  the  lesser  curvatiu'e  may  occasionally  be  seen.  If 
the  patients  are  instructed  to  inspu-e  deeply,  the  tumor  may  be  seen  to 
describe  distinct  respiratory  movements.  In  cases  in  which  narrowing 
of  the  pyloric  orifice  leads  to  advanced  degrees  of  ectasy,  so  that  the 
stomach  can  get  rid  of  its  contents  only  with  difficulty,  the  increased 
peristaltic  movements  of  the  gastric  musculature  may  occasionally  be 
seen  through  the  abdominal  walls. 

We  see,  therefore,  that  inspection  alone  can  occasionally  reveal  the 
presence  of  a  tumor.  This  mode  of  examination  may  teach  us  where 
the  swelling  is  located,  whether  it  is  movable,  and  in  what  direction  it 
moves.  It  may  show  us  that  the  stomach  is  dilated  or  dislocated,  or  it 
may  lead  us  to  suspect  some  obstruction  in  the  pyloric  orifice  of  the 
stomach  whenever  we  see  visibly  increased  peristaltic  movements  in 
cases  of  ectasy.  All  the  information  we  gain  from  inspection  is,  of 
course,  more  or  less  general,  and  other  methods  of  examination  must 
be  carried  out  in  order  to  amplify  and  corroborate  the  conclusions  drawn 
from  inspection  alone. 

Percussion  is  less  important  than  inspection  or  palpation.  We  rarely 
gain  any  new  information  from  percussion.  If  the  stomach  is  small, 
empty,  and  contracted,  we  are  altogether  unable  to  determine  its  bound- 
aries by  the  most  careful  percussion  as  long  as  the  organ  is  situated  in 
its  normal  place.  If  the  stomach  is  ectatic  and  filled  with  food,  we  may 
occasionally  determine  its  boundaries  by  percussion,  particularly  if  we 
examine  the  patient  in  different  positions.  This  method,  however,  is 
not  quite  reliable  and  may  lead  to  error.  The  form  and  boundaries  of 
the  stomach  can  be  determined  with  much  greater  certainty  by  inflation 
with  air  or  by  the  generation  of  gas  within  the  stomach.  Percussion 
of  the  tumor  usually  elicits  a  dull,  tympanitic  sound,  but  rarely  teaches 
us  anything  that  we  cannot  discover  by  other  methods  of  examination. 

Palpation  is  more  important,  for  by  this  method  of  examination  we 
can  determine  the  consistency,  position,  size,  passive  movements,  respir- 
atory motility,  painfulness,  and  other  peculiarities  of  the  tumor,  and  at 
the  same  time  the  size,  position,  and  outline  of  the  stomach  as  far  as 
that  is  possible. 

It  is  frequently  difficult  to  perform  palpation  because  the  patients 
will  not  relax  the  abdomen.  Skutsch  ^  instructs  the  patient  to  place  his 
own  hand  on  the  abdomen  and  to  press  the  abdominal  walls  inward  ;  in 
this  way  he  teaches  patients  how  to  relax  the  abdomen.  I  consider  this 
very  practical  advice. 

If  a  tumor  is  present  or  is  suspected,  and  if  we  desire  to  gain  some 
information  in  regard  to  the  neoplasm  by  palpation,  the  patients  should 

1  Skutsch,  "  Die  Palpation  der  Bauch- und  Beckenorgane,"  Samml.  klin.  Vorirage, 
1892,  No.  48. 
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first  be  examined  in  the  horizontal  position  with  the  knees  drawn  up. 
It  is  also  important  to  examine  the  patient  while  the  stomach  is  filled 
to  different  degrees.  In  order  to  do  this  in  one  sitting  the  patient 
should  be  examined  before  and  after  inflation  of  the  stomach.  The 
only  way  in  which  to  determine  with  certainty  where  the  tumor  is 
located  and  that  it  belongs  to  the  stomach  is  to  examine  the  stomach 
when  it  is  distended  and  filled  to  different  degrees. 

However  important  the  presence  of  a  tumor  may  be  in  establishing 
the  diagnosis  carcinoma  of  the  stomach,  we  may  still  err  if  we  reach  a 
conclusion  from  the  presence  of  a  tumor  alone.  The  diagnosis,  of  course, 
will  be  strengthened  if  other  symptoms  that  indicate  carcinoma  of  the 
stomach — as  the  age  of  the  patient,  cachexia,  rapid  emaciation,  and  loss 
of  strength — are  present. 

Tumors  of  the  stomach  may  be  situated  in  different  parts  of  the 
organ.  They  are  most  frequently  found  in  the  pyloric  region  ;  they 
may,  however,  be  situated  in  any  other  place,  or  may  involve  the  whole 
organ.  If  we  feel  a  tumor  in  the  region  of  the  pylorus,  and  if  there  are 
at  the  same  time  ectasy  and  motor  insufficiency  of  the  stomach,  and  if, 
finally,  the  boundaries  of  the  dilated  stomach  can  be  pursued  as  far 
as  the  pyloric  region,  the  diagnosis  of  a  tumor  of  the  pylorus  is  es- 
tablished. Whether  or  not  it  is  a  carcinoma  must  be  determined 
by  subsequent  examinations.  It  is  much  more  difficult  to  recognize  a 
tumor  of  the  posterior  wall  of  the  stomach.  If  the  abdominal  walls 
are  thin  and  the  stomach  is  empty  or  only  slightly  filled,  it  is  occasion- 
ally possible  to  feel  a  tumor  in  this  location  ;  if  the  stomach  is  very  full 
or  artificially  inflated,  the  tumor  can  no  longer  be  felt.  This  symptom 
may  be  utilized  in  diagnosing  a  tumor  of  the  posterior  wall. 

Tumors  are  occasionally  found  underneath  the  xiphoid  process  cor- 
responding to  the  location  of  the  lesser  curvature.  If  the  stomach  is 
in  its  normal  position,  they  can  be  felt  only  during  forced  inspiration ; 
if  the  whole  stomach,  however,  is  situated  low  down  in  the  abdomen, 
they  can  usually  be  felt  without  difficulty.  Sometimes  they  do  not 
appear  in  this  location  until  the  stomach  is  filled ;  in  other  cases,  again, 
they  can  no  longer  be  palpated  when  the  stomach  is  filled.  This  is 
largely  determined  by  the  position  of  the  tumor — that  is,  whether  it  is 
situated  nearer  the  anterior  surface  of  the  lesser  curvature  or  nearer  to 
its  upper  concave  margin.  In  the  latter  instance  distention  of  the  stom- 
ach will  cause  arching  of  the  organ,  so  that  the  lesser  curvature  is  forced 
backward  and  becomes  inaccessible  to  palpation. 

The  question  of  respiratory  motility  of  tumors  has  been  frequently 
discussed.  The  majority  of  authors  are  inclined  to  the  opinion  that 
tumors  of  the  stomach,  in  contradistinction  to  tumors  of  the  liver,  do 
not  move  vnih  respiration.  Leube  says  that  respiration,  as  a  rule,  does 
not  exercise  any  influence  on  the  position  of  the  tumor,  but  that  tumors 
of  the  stomach,  even  if  they  are  not  adherent,  occasionally  move  with 
the  diaphragm,  the  liver,  and  the  spleen. 

It  can  easily  be  determined  that  the  stomach,  when  it  is  situated  in 
its  normal  position,  even  when  it  is  ectatic,  possesses  respiratory  motility. 
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This  has  been  corroborated  by  transillmnination.  If  there  is  gastrop- 
tosis,  this  motility  seems  to  be  lost.  It  is  true  that  the  stomach  occa- 
sionally performs  small  respiratory  excursions,  even  if  there  is  gastrop- 
tosis,  and  that  tumors  of  the  organ  follow  these  movements.  This 
occurs,  however,  only  in  cases  of  partial  ptosis.  In  vertical  position  of 
the  stomach  respiratory  motility  may  be  seen  if  the  stomach  in  its 
totality  is  dislocated  downward,  but  this  motility  remains  very  slight  or 
is  lost  chiefly  because  the  stomach  is  no  longer  in  contact  with  the  dia- 
phragm. Respiratory  motility,  however,  as  we  have  said  above,  may 
persist  even  though  there  be  advanced  ectasy. 

In  general,  tumors  of  the  curvatures  of  the  stomach  show  greater 
respiratory  motility  than  tumors  of  the  pylorus.  If  tumors  of  the 
pylorus,  however,  are  adherent  to  the  liver,  they  follow  the  excursions 
of  the  diaphragm  together  with  the  liver.  The  type  of  breathing  must 
always  be  considered  when  estimating  the  significance  of  respiratory 
motility  of  a  tumor  of  this  kind.  Many  subjects,  particularly  if  they 
are  requested  to  take  a  deep  breath,  are  in  the  habit  of  performing  costal 
respiration — that  is,  they  dilate  the  thorax  so  that  the  epigastrium,  in- 
stead of  being  pushed  out,  is  dra^^m  in.  This  is  seen  not  only  in  men, 
but  quite  frequently  in  women,  and  is  particularly  common  if  there  is 
pain  in  the  abdomen.  We  must  always  consider  this  factor  in  testing 
the  respiratory  motility  of  tumors.  The  presence  or  absence  of  resjjir- 
atory  motility  is  important  only  if  we  consider  all  these  factors  and 
study  them  in  connection  with  other  symptoms. 

Normally,  the  lesser  curvature  of  the  stomach  is  not  in  contact  with 
the  anterior  abdominal  wall,  but  is  covered  by  the  margin  of  the  liver. 
For  this  reason  small  tumors  of  the  lesser  curvature  may  not  be  pair 
pable ;  if  the  whole  stomach,  however,  is  dislocated  downward  or  if  it 
is  placed  vertically,  tumors  of  the  lesser  curvature  can  be  palpated.  If 
the  abdominal  walls  are  relaxed  and  the  patients  are  very  thin,  the  pan- 
creas may  occasionally  simulate  a  tumor  of  the  lesser  curvature,  partic- 
ularly if  the  stomach  is  slightly  dislocated  downward.  As  a  matter  of 
fact,  the  pancreas  can  occasionally  be  felt  through  the  stomach  when  it 
is  empty,  even  though  the  latter  is  not  dislocated  downward.  I  have 
repeatedly  encountered  cases  in  which  the  pancreas  was  erroneously 
taken  for  a  neoplasm  of  the  stomach.  If  the  patients  are  repeatedly 
examined  with  care  and  if  the  stomach  is  artificially  inflated,  such  an 
error  can  usually  be  avoided. 

Many  tumors  of  the  stomach  are  palpable  only  when  the  patients 
occupy  certain  positions. 

In  the  year  1884  a  gentleman  of  thirty-three  years  was  under  my  care  who  had 
been  suffering  from  stomach  trouble  since  his  fifteenth  year.  During  a  certain 
period  in  the  past  his  distress  had  been  relieved  and  all  the  stomach  symptoms 
had  disappeared,  with  the  exception  of  a  certain  weakness  of  the  stomach.  In 
1888  severe  stomach  symptoms  reappeared  that  corresponded  to  the  symptoms  of 
ulcer.  This  period  was  again  followed  by  a  prolonged  r^^spite  from  distress.  In 
the  beginning  of  1894  pain  returned,  but  this  time  the  character  of  the  pain  was 
different:  it  was  more  persistent,  more  irregular,  and  seemed  to  be  less  dependent 
on  the  quality  and  the  quantity  of  the  food.     Within  the  last  five  months  the 
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patient  had  lost  twenty-five  pounds.  An  examination  in  the  dorsal  position  failed 
to  reveal  the  presence  of  a  tumor;  if,  however,  the  patient  was  placed  on  the 
right  side  and  instructed  to  inspire  deeply,  a  hard,  slightly  nodular  tumor  that 
was  painful  on  pressure  could  be  felt  in  the  median  line  between  the  umbilicus 
and  the  ensiform  process.     No  ectasy  of  the  stomach  was  found. 

The  stomach-contents  was  repeatedly  examined ;  no  residue  was  found,  the 
values  for  hydrochloric  acid  were  slightly  increased,  and  there  was  no  lactic  acid. 
The  diagnosis,  carcinoma  on  the  basis  of  an  old  ulcer,  was  made,  and  an  exploratory 
laparotomy  proposed.  This  operation  was  performed,  and  it  was  found  that  the 
mesentery  was  filled  with  a  number  of  carcinomatous  nodules  that  varied  in  size 
from  a  pea  to  a  bean.  When  the  finger  was  introduced  into  the  peritoneal  cavity 
a  tumor  of  the  stomach  could  be  felt  that  was  adherent  to  the  diaphragm.  The 
operation,  of  course,  could  not  be  performed,  owing  to  the  presence  of  metastases 
and  adhesions. 

Although  no  autopsy  was  made  in  this  case,  the  diagnosis  of  car- 
cinoma may  be  considered  established.  It  was  remarkable  that  the 
tumor  could  be  felt  only  when  the  patient  was  lying  on  the  right  side, 
and  that  it  appeared  much  smaller  on  palpation  than  it  was  found  to  be 
when  examined  through  the  laparotomy  wound.  My  experience  does 
not  coincide  with  that  of  Ewald,  for  the  latter  author  claims  that  most 
tumors  feel  larger  to  the  palpating  finger  than  they  are  in  reality.  As 
a  matter  of  fact,  I  have  frequently  observed  the  opposite.  I  need 
hardly  mention  that  the  presence  of  severe  ascites  renders  the  discovery 
of  a  tumor  of  the  stomach  impossible. 

It  is  also  frequently  difficult  to  diff'erentiate  tumors  of  the  lower 
margin  of  the  liver,  particularly  tumors  of  the  gall-bladder,  from  tumors 
of  the  stomach.  In  these  cases  inflation  of  the  stomach  is  of  paramount 
importance.  If  a  tumor  that  seems  to  be  situated  in  close  contact  with 
the  margin  of  the  liver  moves  away  from  this  position  during  inflation 
of  the  stomach,  or  if  it  moves  laterally  and  it  can  be  determined  that 
it  merges  directly  into  the  boundaries  of  the  stomach,  the  diagnosis  of 
tumor  of  the  stomach  may  be  made. 

Inflation. — I  have  repeatedly  insisted  that  the  stomach  should  always 
be  examined  both  when  it  is  empty  and  when  it  is  distended,  in  case  a 
tumor  is  found  in  the  gastric  region.  In  order  to  do  this  we  employ 
artificial  inflation. 

The  first  thing  to  observe  is  whether  or  not  the  tumor  remains  in 
the  same  position  and  maintains  the  same  form  before  and  after  the 
stomach  is  inflated.  Occasionally  it  will  be  found  that  it  changes  its 
position  or  that  it  becomes  better  palpable  or  less  readily  palpable  during 
inflation,  or,  finally,  that  it  can  no  longer  be  felt  after  the  stomach  is 
distended  with  air.  As  a  rule,  particularly  in  tumors  of  the  pylorus,  it 
is  an  easy  matter  to  show  by  inflation  that  the  tumor  is  connected 
with  the  stomach.  Tumors  of  the  pylorus  generally  move  to  the  right 
during  inflation — quite  frequently  slightly  downward,  less  frequently 
upward.  Tumors  of  the  posterior  wall  that  are  palpable  before  inflation 
are  frequently  no  longer  palpable  after  the  stomach  is  inflated.  The 
same  applies  to  tumors  of  the  lesser  curvature. 

If  the  tumor  is  freely  movable  and  if  it  changes  its  position  during 
inflation,  this  may  be  considered  a  proof  that  no  solid  adhesions  with 
neighboring  organs  exist.     I  consider  this  question  of  importance,  par- 
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ticularly  when  operative  interference  is  being  considered.  If  it  is  pos- 
sible to  lift  the  tumor  away  from  the  liver  by  inflation,  and  if  we  can 
palpate  its  upper  margin  after  this  is  done,  tumors  of  the  liver  and  of 
the  gall-bladder  can  usually  be  excluded. 

Under  certain  circumstances  the  pyloric  orifice  closes  so  that  nothing 
can  pass  from  the  stomach  into  the  intestine.  There  are,  however,  cases 
in  which  it  can  no  longer  close  completely  ;  this  condition  has  been  called 
by  Ebstein  incontinence  of  the  pylorus.  If  an  effervescent  powder  is 
given  to  a  healthy  person,  the  whole  stomach  becomes  inflated ;  this  is 
due  to  the  fact  that  the  pylorus  contracts  at  once  and  closes  the  orifice 
completely.  After  a  time,  however,  it  allows  the  gas  to  escape  into  the 
duodenum.  If  the  pylorus  is  incontinent,  the  stomach  is  not  inflated  to 
such  a  degree  because  a  part  of  the  gas  that  is  developed  immediately 
escapes  into  the  intestine.  According  to  Ebstein,  this  incontinence  of 
the  pylorus  is  a  symptom  that  is  observed  in  a  variety  of  lesions  of  this 
part  of  the  stomach,  particularly  in  ulcerative  destruction  and  in  infil- 
tration of  the  pylorus.  If  the  presence  of  a  carcinoma  of  the  stomach 
can  be  established,  incontinence  of  thie  pylorus  indicates  that  the  growth 
is  located  in  this  portion  of  the  stomach. 

Some  authorities  claim  that  insufficiency  of  the  pylorus  is  a  purely 
physiologic  phenomenon.  I  do  not,  however,  agree  with  this  view.  I 
am  in  the  habit  of  performing  inflation  of  the  stomach  in  nearly  all  the 
stomach  patients  whom  I  see,  and  am  in  a  position  to  state  that  normally 
the  pylorus  closes  completely  as  soon  as  carbon  dioxid  gas  develops  in 
the  stomach.  Some  time  always  elapses  before  the  gas  escapes,  and 
then  it  usually  passes  out  through  the  cardia  before  it  passes  through  the 
pylorus.  Insufficiency  of  the  pylorus  is  unquestionably  pathologic ;  it 
is  also  certain  that  this  symptom  is  occasionally  seen  in  carcinoma  of  the 
pylorus  ;  but  it  is  likewise  true  that  it  is  frequently  absent. 

I  wish  briefly  to  call  attention  to  two  other  methods  of  examination 
that  aid  the  diagnosis  in  many  cases — namely,  high  rectal  injections  (for 
the  purpose  of  removing  the  bowel-contents)  and  artificial  inflation  of 
the  colon.  If  these  two  methods  are  employed,  it  is  usually  an  easy 
matter  to  exclude  tumors  of  the  transverse  colon  or  fecal  tumors  in  this 
part  of  the  intestine.  In  doubtful  cases  artificial  inflation  of  the  colon 
by  air  is  a  very  valuable  adjuvant  to  the  diagnosis,  because  it  aids  us  in 
discovering  the  position  of  the  tumor  and  in  determining  the  organ  to 
which  it  belongs. 

I  am  hardly  in  favor  of  the  method  of  electric  transillumination 
that  some  authors  recommend  in  the  diagnosis  of  tumors  of  the  stom- 
ach. In  the  first  place,  this  method  is  difficult  to  carry  out ;  in  the 
second  place,  many  other  lesions,  as  peritoneal  thickening,  dislocation 
of  neighboring  organs,  etc.,  may  oppose  the  passage  of  light  in  the  same 
way  as  tumors  of  the  stomach,  so  that  even  a  positive  result  does  not 
enable  us  to  diagnose  the  presence  of  a  tumor.  Transillumination  with 
Rontgen  rays  has  so  far  given  no  positive  results.  [Transillumination 
of  the  stomach  by  Einhorn's  method  has  not  been  found  difficult  to  exe- 
cute, and  the  results  obtained  are  sometimes  useful. — Ed.] 
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If  the  carciuoma  is  situated  in  the  cardia,  the  symptoms  are  slightly 
different  from  those  we  have  described.  Dilatation  of  the  stomach,  of 
course,  never  occurs  in  carcinoma  of  the  cardia,  whereas  it  is  the  rule  in 
carciuoma  of  the  pylorus.  The  'symptoms  of  the  two  conditions  vary 
in  other  respects  ;  in  the  first  place  the  patients  usually  complain  of  dis- 
tress immediately  after  eating.  Other  subjective  symptoms  are  a  feeling 
of  pressure  and  discomfort,  or  even  of  pain  in  the  epigastric  region. 
All  these  symptoms  frequently  appear  as  soon  as  anything  is  swallowed. 

There  are,  however,  a  great  many  cases  in  which  symptoms  of  this 
character  are  absent  for  a  long  time ;  the  only  complaints  of  such  pa- 
tients may  be  slight  loss  of  appetite  and  increasing  weakness.  Nothing 
whatever  indicates  the  development  of  a  malignant  neoplasm  in  the 
cardia.  If  a  stomach-tube  is  passed,  we  shall  frequently  be  surprised  to 
find  an  obstacle  at  the  cardia.  In  the  beginning  this  obstacle,  of  course, 
is  inconsiderable,  so  that  even  comparatively  large  sounds  can  be  inserted 
into  the  stomach.  In  other  cases,  again,  the  patients  complain  of  a  feel- 
ing of  pressure  in  the  cardiac  region  very  early  in  the  course  of  the 
disease.  Occasionally  the  location  of  this  feeling  of  pressure  is  described 
as  higher  up  or  sometimes  as  lower  down.  The  patients  usually  notice 
that  solid  food  seems  to  stick,  but  that  fluid  or  pultaceous  material  can 
be  swallowed  without  difficulty.  As  the  stenosis  of  the  cardiac  orifice 
of  the  stomach  increases,  these  symptoms  exacerbate ;  the  pain  appears 
at  all  times,  and  is  no  longer  dependent  on  swallowing.  In  addition, 
vomiting  or  regurgitation  of  mucus  occurs.  Later  in  the  course  of  the 
disease  a  diverticulum  forms  above  the  stenotic  portion  of  the  stomach, 
in  which  a  portion  of  the  ingesta  is  apt  to  accumulate.  This  leads  to 
irritation  of  the  mucosa  and  increased  secretion. 

The  most  important  objective  symptom  of  carcinoma  of  the  cardia  is 
the  obstruction  of  the  cardiac  orifice.  In  order  to  determine  the  ex- 
istence of  this  stenosis  sounds  of  different  caliber  must  be  passed  and 
the  width  of  the  orifice  determined  by  the  caliber  of  the  largest  sound 
that  can  pass  through.  Occasionally  we  find  that  the  result  of  this 
examination  does  not  correspond  with  the  difficulty  that  the  patients 
experience  in  swallowing.  The  patients,  for  instance,  may  be  able  to 
swallow  finely  divided  food  without  difficulty,  and  at  the  same  time  it 
may  be  impossible  to  insert  even  a  very  thin  sound  into  the  stomach. 
In  cases  of  this  kind  we  are  justified  in  assuming  that  the  stenosed  canal 
is  not  straight,  but  that  it  has  become  curved  by  the  development  of 
the  carcinoma,  so  that  fine  particles  of  food  can  pass  through,  whereas  a 
straight  sound  is  arrested. 

The  examination  with  the  sound  merely  tells  us  that  an  obstruction 
exists  in  the  cardia,  but  does  not  teach  us  whether  or  not  this  obstruc- 
tion is  carcinomatous.  In  order  to  determine  the  latter  point  all  the 
other  symptoms  of  the  case  must  be  carefully  investigated,  the  course 
of  the  disease  must  be  studied,  and  the  age  of  the  patient  considered. 
On  the  other  hand,  all  other  possible  causes  of  stenosis  must  be  ex- 
cluded. It  is  always  best  at  first  to  pass  a  soft  stomach-tube  instead  of 
a  sound. 
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Boas  succeeded  in  one  case  in  diagnosing  cancer  from  small  charac- 
teristic tumor  particles  that  he  removed  with  the  sound.  This,  of  course, 
was  an  exceptional  occurrence.  Mucus  mixed  with  blood  is,  however, 
quite  frequently  found  in  the  openings  of  the  sound. 

Less  significant  than  all  these  symptoms  are  pain  on  percussing  the 
xiphoid  process  and  the  absence  or  the  retardation  of  the  second  swal- 
lowing sound  ("  Druckpressgeraiisch  ").  It  is  worth  while,  however, 
to  examine  the  patient  for  these  symptoms.  The  most  important  sign, 
after  all,  is  stenosis  of  the  cardia,  and  as  long  as  this  symptom  is  absent 
the  diagnosis  of  carcinoma  of  the  cardia  can  never  positively  be  made. 

After  this  brief  discussion  of  the  specific  symptoms  of  carcinoma  of 
the  cardia  we  will  continue  our  general  description  of  the  systematic 
examination  of  the  stomach  in  carcinoma.  After  having  discovered 
what  we  can  by  inspection,  percussion,  and  inflation  of  the  stomach,  we 
proceed  to  the  examination  of  the  specific  powers  of  the  organ — namely, 
its  secretory,  motor,  and  absorptive  functions.  We  have  already  men- 
tioned that  von  der  Velden,  in  1879,  stated  that  in  stenosis  of  the 
pylorus  due  to  carcinoma  free  hydrochloric  acid  is  absent  from  the 
stomach-contents.  I  might  mention  that  von  der  Velden  did  not  claim 
that  this  absence  of  free  hydrochloric  acid  was  a  pathognomonic  sign  of 
carcinoma  of  the  pylorus.  He  stated  expressly  that  the  absence  of  free 
hydrochloric  acid  may  also  be  due  to  gastritis  or  to  fever. 

Ewald  has  called  attention  to  the  fact  that  Bird,  as  early  as  1842, 
studied  the  hydrochloric  acid  and  the  organic  acids  in  a  case  of  dilata- 
tion of  the  stomach  combined  with  carcinoma  of  the  pylorus.  He  per- 
formed a  series  of  analyses  of  the  vomit,  and  found  that  "  free  hydro- 
chloric acid  is  present  in  the  vomit  during  the  irritative  stage  of  the 
disease,  but  gradually  decreases  in  proportion  to  the  loss  of  strength ; 
the  organic  acids,  however,  seem  to  increase  as  the  free  hydrochloric 
acid  decreases."  I  do  not  think  that  this  old  and  isolated  observation 
of  Bird,  Avhich  remained  completely  unnoticed,  impairs  the  credit  that 
is  due  to  von  der  Velden  for  studying  the  question  with  new  methods 
and  in  a  relatively  large  number  of  cases. 

No  question  has  probably  been  so  much  discussed  within  the  last 
decade  as  the  hydrochloric-acid  findings  in  carcinoma  of  the  stomach 
and  their  diagnostic  significance.  Some  authors  are  inclined  to  consider 
the  absence  of  hydrochloric-acid  reactions  as  a  pathognomonic  sign  of 
carcinoma,  while  others  deny  that  hydrochloric  acid  is,  as  a  rule,  absent 
in  carcinoma.  One  of  the  chief  reasons  why  different  authors  make 
such  contradictory  statements  is  the  fact  that  they  have  not  distinguished 
between  free  and  combined  hydrochloric  acid.  It  may  be  considered 
established  to-day  that  free  hydrochloric  acid  is,  as  a  rule,  absent  in 
carcinoma,  and  that  the  color-reactions  for  free  hydrochloric  acid  are 
usually  negative.  The  controversy  that  is  still  being  waged  to-day 
regards  a  subordinate  question — namely,  whether  or  not  this  absence  of 
free  hydrochloric  acid,  or,  better,  the  reduction  in  the  production  of 
hydrochloric  acid,  can  be  considered  a  pathognomonic  sign  of  carcinoma. 
The  discussion  of  this  question,  it  appeal's  to  me,  is  altogether  useless. 
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for  von  der  Yelden  in  his  day  settled  this  matter  by  demonstrating  that 
gastritis  or  fever  may  also  lead  to  the  disappearance  of  free  hydrochloric 
acid  in  the  stomach-contents. 

The  fact,  however,  that  this  symptom  is  observed  in  a  variety  of 
conditions  does  not  impair  its  value  as  one  of  the  symptoms  of  carci- 
noma, although,  of  course,  it  cannot  be  considered  pathognomonic  in  the 
proper  sense  of  the  word.  I  have  always  emphasized  the  great  diag- 
nostic importance  of  this  symptom,  and  have  based  my  view  on  experi- 
ments that  I  began  immediately  after  von  der  Velden  published  his 
results  and  have  continued  ever  since.  Very  soon  after  I  began  my 
investigations  I  called  attention  to  the  fact  that  free  hydrochloric  acid 
may  be  absent  in  different  diseases  of  the  stomach.  It  was  in  my  clinic 
that  the  absence  of  free  hydrochloric  acid  was  first  established  in  amy- 
loid degeneration  of  the  gastric  mucosa  and  in  toxic  gastritis.  I  am  of 
the  opinion  that  the  value  of  this  symptom  in  the  diagnosis  of  carci- 
noma is  not  impaired  by  the  fact  that  free  hydrochloric  acid  may  be 
absent  permanently  or  for  a  time  in  amyloid  degeneration  of  the  stomach, 
in  toxic  gastritis,  in  atrophic  catarrh,  in  certain  forms  of  nervous  dys- 
pepsia, and  occasionally  in  phthisis,  heart-lesions,  etc.  I  say  this 
because  no  competent  clinician  is  apt  to  confound  any  of  these  diseases 
with  carcinoma. 

I  do  not  wish  to  convey  the  impression  that  the  symptom  can  be 
utilized  in  such  a  manner  that  the  stomach-contents  need  be  aspirated 
and  examined  only  for  free  hydrochloric  acid,  and  carcinoma  immediately 
be  diagnosed  if  free  hydrochloric  acid  is  absent ;  the  symptom  is  impor- 
tant only  when  considered  in  connection  with  the  whole  symptom-com- 
plex. I  also  wish  to  insist  particularly  that  we  should  never  be 
content  with  one  analysis  of  the  stomach-contents.  Unfortunately, 
many  clinicians  are  in  the  habit  of  doing  this.  The  only  way  in  which 
to  avoid  error  is  to  control  the  analysis  by  frequent  repetition.  Carci- 
noma of  the  stomach  is  often  complicated  with  advanced  degrees  of 
ectasy,  and  the  only  way  in  which  to  gain  a  clear  insight  into  the  true 
condition  of  the  stomach  is  to  analyze  the  stomach-contents  repeatedly. 

Other  important  questions  are  the  following  :  At  what  stage  of  the 
disease  may  we  expect  to  find  free  hydrochloric  acid  absent  in  carcinoma 
of  the  stomach  ?  Is  this  absence  of  free  hydrochloric  acid  an  early  or  a 
late  symptom  of  the  disease  ?  These  questions  are  intimately  connected 
with  another  one — namely.  What  causes  the  reduction  in  the  secretion 
of  hydrochloric  acid  ? 

When  I  began  my  investigations  I  was  inclined  to  the  opinion  that 
the  carcinoma  itself,  or  possibly  certain  products  that  the  neoplasm 
generated,  destroyed  the  hydrochloric  acid  of  the  stomach.  This  view 
has  since  been  shown  to  be  erroneous.  Nowadays  it  is  almost  univers- 
ally conceded  that  the  gastritic  process  that  accompanies  carcinoma  and 
that  leads  to  atrophy  of  the  gastric  mucosa  must  be  made  responsible 
for  the  loss  of  hydrochloric-acid  secretion.  As  a  matter  of  fact,  it  is 
easy  to  show  that  the  production  of  hydrochloric  acid  decreases  in  pro- 
portion to  the  development  of  the  carcinoma.     In  many  cases,  however, 
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this  symptom  is  discovered  in  early  stages  of  the  disease.  In  the  first 
paragraphs  of  this  section  I  reported  2  cases  in  which  the  dyspeptic 
symptoms  were  relatively  slight  and  of  short  duration,  in  which  there 
was  no  tumor,  no  ectasy,  no  emaciation,  no  cachexia,  and  in  which, 
nevertheless,  free  hydrochloric  acid  was  constantly  absent.  Cases  of 
this  kind  are  not  rare  by  any  means.  To  judge  from  my  personal  ex- 
perience, I  am  inclined  to  say  that  the  absence  of  free  hydrochloric  acid 
is  an  early  symptom  of  carcinoma  of  the  stomach.  There  are,  how- 
ever, exceptions  to  this  rule ;  long  ago  I  reported  2  cases  of  this  kind, 
one  of  which  I  will  quote  as  an  example  : 

The  patient  was  a  miner  of  sixty-tliree  years.  He  had  been  perfectly  healthy 
all  his  life.  In  February,  1890,  he  began  to  complain  of  loss  of  ajspetiteand  pain 
in  the  region  of  the  stomach,  combined  with  frequent  belching.  The  patient  en- 
tered the  clinic  in  June.  On  examination  we  found  a  poorly  nourished,  weakly 
individual  with  a  distinct  tumor  in  the  epigastric  region,  advanced  ectasy,  and 
cachexia.  Up  to  within  two  weeks  before  his  death  free  hydrochloric  acid  could 
be  discovered  in  the  stomach-contents,  and  it  could  be  determined  that  the  peptic 
powers  of  the  stomach  were  still  good. 

On  autopsy  the  diagnosis  of  carcinoma  of  the  pylorus  with  dilatation 
of  the  stomach  could  be  corroborated ;  in  addition,  metastatic  carcino- 
mata  of  the  portal  and  retroperitoneal  glands  were  found.  I  never  was 
able  .to  explain  why  in  this  case  of  cancer  the  secretion  of  gastric  juice 
was  so  abnormal,  so  that  I  am  inclined  to  consider  the  case  a  rarit}\ 
There  is  another  group  of  carcinomata,  however,  in  which  free  hydro- 
chloric acid,  even  hyperacidity,  is  found  for  a  long  time.  These  are  the 
cases  in  which  the  cancer  develops  on  the  basis  of  an  ulcer,  for  the  latter 
lesion,  as  I  have  demonstrated  above,  is,  as  a  rule,  though  not  always, 
complicated  with  hyperacidity.  We  can  readily  understand,  therefore, 
why  in  such  cases,  particularly  when  the  carcinoma  is  just  developing, 
hyperacidity  is  frequently  found. 

Thiersch  was  the  first  to  report  an  observation  of  this  character  in 
1885.  He  examined  all  the  cases  of  carcinoma  that  entered  Wagner's 
clinic,  and  found  that  the  methyl-violet  reaction  for  free  hydrochloric 
acid — in  vogue  at  that  time — was  negative  in  all  cases  excepting  the 
following  one,  which  he  reported  as  a  rarit}\  This  patient  was  a  man 
of  only  twenty-six  years,  who  had  been  suffering  from  gastric  distress 
and  frequent  vomiting  for  a  year.  On  several  occasions  blood  was 
vomited.  Several  times  the  stools  were  black.  The  stomach-contents 
always  gave  a  distinct  methyl-violet  reaction.  The  diagnosis  ulcer  of 
the  stomach  was  made.  On  autopsy  it  was  found  that  the  pylorus  was 
very  much  stenosed ;  immediately  above  it  a  cicatrized,  kettle-shaped 
ulcer  of  5  cm.  in  diameter  was  discovered.  jSTumerous  carcinomatous 
nodules  were  found  in  the  liver.  On  microscopic  examination  nests  of 
cylindric  epithelium  were  found  disseminated  throughout  the  margin  of 
the  ulcer  and  the  musculature  of  the  pylorus.  These  nests  were  scat- 
tered through  these  tissues  at  varying  depth,  so  that  this  finding  corre- 
sponded to  the  combination  of  gastric  ulcer  and  carcinoma  that  Haiiser 
first  described.  Thiersch  regarded  the  case  as  incipient  carcinoma  fol- 
lowing^ ulcer. 
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Krnckenberg,  in  1888,  described  another  case  of  carcinoma  that 
developed  on  an  ulcer  that  was  undergoing  cicatrization.  Here  the  tests 
for  free  hydrochloric  acid  ^vere  positive  in  one-half  of  the  analyses  of 
stomach-contents  that  were  made.  We  are  indebted  to  Rosenheim  for 
the  most  exhaustive  investigation  into  this  question.  He  calculated  that 
at  least  6  per  cent,  of  all  cases  of  carcinoma  of  the  stomach  develop 
from  ulcer.  Such  cases  are  characterized  by  normal  gastric  secretion 
that  may  continue  until  death ;  they  are  distinguished  by  this  symptom 
from  the  majority  of  cases  of  ordinary  carcinoma  of  the  stomach. 

Rosenheim  explains  this  phenomenon  by  assuming  that  the  carcinoma 
develops  chiefly  m  the  deeper  portions  of  the  ulcer,  so  that  the  mucous 
membrane  of  the  stomach  remains  intact  for  a  long  time. 

There  are,  however,  exceptional  cases  in  which  the  secretion  of 
hydrochloric  acid  remains  ununpaired  for  a  long  time,  even  though  no 
ulcer  precedes  the  carcmoma.  I  have  already  mentioned  this  above, 
and  have  given  an  example  of  such  a  case.  It  has  been  shown  by 
numerous  analyses  of  the  stomach-contents  that  the  production  of  hydro- 
chloric acid  is  rarely  completely  arrested,  even  in  those  cases  of  carcinoma 
in  which  free  hydrochloric  acid  is  absent.  More  or  less  combined 
hydrochloric  acid  can  usually  be  found  in  the  majority  of  cases.  Ewald 
calls  particular  attention  to  the  fact  that  cases  in  which  the  secretion  of 
hydrochloric  acid  is  completely  lost  are  exceedingly  rare.  We  possess 
two  methods  for  determining  the  intensity  of  the  secretory  perversion  in 
cases  where  free  hydrochloric  acid  is  absent :  the  one  is  to  determine  the 
quantity  of  combined  hydrochloric  acid ;  the  other  is  to  determine  the 
hydrochloric  acid  deficit.  The  latter  method  is  the  simpler  and  the 
more  practical  one  of  the  two.  One-tenth  normal  hydrochloric  acid 
solution  is  added  to  the  filtrate  of  the  stomach-contents  until  a  distinct 
Congo  or  phloroglucin-vanillin  reaction  occurs.  This  method  enables  us 
to  gain  a  much  more  reliable  idea  of  the  deficit  than  a  determination  of 
the  combined  hydrochloric  acid,  however  exact  the  latter  may  be.  If 
the  deficit  is  determined  from  time  to  time,  we  can  easily  control  the 
progress  of  the  disease  and  draw  definite  conclusions  in  regard  to  the 
development  of  atrophy  of  the  secretory  apparatus  of  the  stomach. 

We  may  expect,  a  priori,  that  the  secretion  of  pepsin  will  be  reduced 
in  those  cases  of  carcinoma  in  which  the  secretion  of  hydrochloric  acid 
is  greatly  reduced.  Stomach-contents  from  cases  of  this  kind  do  not, 
as  a  rule,  digest  a  disc  of  albumin,  even  though  a  sufficient  quantity  of 
hydrochloric  acid  is  added. 

Hammerschlag  found  the  pepsin  secretion  very  much  reduced  in 
nearly  two-thirds  of  the  cases  of  carcinoma  that  he  examined.  This 
lack  of  pepsin,  however,  is  no  specific  symptom  of  carcinoma,  for  the 
cancer  itself  does  not  influence  the  secretion  of  pepsin,  of  hydrochloric 
acid,  nor  of  rennet.  All  these  perversions  of  secretion  are  due  merely 
to  secondary  gastritis  or  atrophy  of  the  gastric  mucosa.  The  more 
advanced  the  latter  conditions,  the  more  will  the  secretion  of  ferments 
be  reduced.  Boas  and  Oppler,  in  some  cases  of  carcinoma  in  which  the 
carcinoma  was  removed  by  resection  of  the  pylorus,  saw  an  increase  in 
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the  secretion  of  hydrocliloric  acid  and  of  pepsin.  This  can  be  due  only 
to  the  fact  that  removal  of  the  carcinoma  also  stopped  the  gastritic 
process,  so  that  those  portions  of  the  secreting  parenchyma  that  were 
not  completely  destroyed  could  recover. 

The  secretion  of  rennet-ferment  and  rennet-zymogen  is  decreased  in 
carcinoma  of  the  stomach  as  in  any  other  process  that  leads  to  atrophy 
of  the  gastric  mucosa. 

lu  order  to  control  the  analysis  of  the  stomach-contents  it  is  well  to 
perform  an  artificial  digestion  with  gastric  juice,  with  and  without  the 
addition  of  hydrochloric  acid.  Rosenbach,  it  is  true,  argues  that  this 
test  is  useless,  because  we  do  not  care  to  determine  whether  the  gastric 
juice  removed  from  the  stomach  possesses  digestive  powers,  but  merely 
wish  to  know  whether  the  gastric  juice  can  perform  its  normal  functions 
while  it  is  still  in  the  stomach.  I  do  not  agree  with  this  view.  He  is 
wrong,  above  all,  when  he  advises  examining  the  filtrate  for  peptone 
and  when  he  claims  to  be  able  to  determine  the  digestive  powers  of  the 
gastric  juice  within  the  stomach  by  determining  the  presence  or  absence 
of  peptone  in  the  aspirated  stomach-contents.  In  carcinoma  the  peptone 
reaction  is  nearly  always  positive,  but  this  does  not  demonstrate  by  any 
means  that  the  production  of  gastric  juice  is  sufficient.  The  normal 
stomach  always  produces  more  gastric  juice  than  is  needed  for  the  diges- 
tion of  albumin,  and  for  this  reason  we  always  find  free  hydrochloric 
acid  at  a  certain  stage  of  digestion.  The  peptone  reaction  can  never 
teach  us  whether  all  the  proteid  material  is  combined  with  hydrochloric 
acid  ;  the  only  way  to  determine  this  is  to  calculate  the  hydrochloric- 
acid  deficit.  As  a  rule,  macroscopic  inspection  of  the  stomach-contents 
alone  tells  us  all  we  want  to  know,  for  the  presence  of  numerous  coarse, 
undigested  particles  of  meat  shows  that  the  digestion  of  albumin  is 
insufficient,  even  if  the  peptone  reaction  is  positive  in  the  filtrate  of  the 
stomach-contents. 

We  must  remember,  therefore,  that  in  carcinoma  of  the  stomach  in- 
sufficient production  of  hydrochloric  acid  is  the  rule.  This  symptom, 
as  we  have  said,  is  not  pathognomonic  for  carcinoma,  but  it  possesses  a 
certain  diagnostic  importance  when  considered  together  with  other 
symptoms. 

Of  late  years  Boas,  in  particular,  has  taught  us  to  attach  diagnostic 
significance  to  the  presence  of  lactic  acid  in  the  stomach.  Formerly 
the  presence  of  lactic  acid  in  the  stomach  during  certain  stages  of  diges- 
tion was  considered  normal.  Later,  INIartius  and  Liittke  demonstrated 
for  the  first  time  that  lactic  acid  is  not  a  normal  factor  of  digestion,  and 
that  lactic-acid  fermentation,  if  it  is  at  all  considerable,  must  always  be 
considered  a  pathologic  process.  Boas  was  the  first  to  describe  an  exact 
method  for  the  quantitative  and  qualitative  determination  of  lactic  acid, 
and  he,  too,  arrived  at  the  conclusion  that  "  no  lactic  acid  is  produced 
Avhen  carbohydrates  are  introduced  into  a  healthy  stomach  ";  he  further 
succeeded  in  demonstrating  the  presence  of  considerable  quantities  of 
lactic  acid  in  nearly  all  cases  of  carcinoma  of  the  stomach.  He  was 
careful  to  establish  the  same  conditions  in  healthy  and  in  carcinomatous 
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cases  when  performing  this  examination.  He  attaches  much  importance 
to  the  presence  of  lactic  ackl  in  carcinoma  of  the  stomach,  and  considers 
it  one  of  the  early  symptoms  of  the  disease,  and  goes  so  far  as  to  claim 
that  the  presence  of  lactic  acid  enables  us  to  make  the  diagnosis  of 
carcinoma  at  a  stage  when  no  tumor  can  be  ])alpated  or  when  the  tumor 
is  covered  by  other  organs,  particularly  the  liver. 

I  am  inclined  to  be  less  enthusiastic  in  regard  to  this  matter,  possi- 
bly because  it  is  not  so  new  to  me.  The  demonstration  of  the  presence 
of  lactic  acid  appears  to  me  to  have  a  significance  analogous  to  the  deter- 
mination of  the  absence  of  free  hydrochloric  acid.  Both  conditions  are 
most  frequently  found  in  carcinoma,  but  both  may  occasionally  be  absent 
and  both  may  exceptionally  be  found  in  other  diseases  of  the  stomach. 
Ever  since  I  began  to  perform  systematic  analyses  of  the  gastric  con- 
tents in  every  case  of  chronic  disease  of  the  stomach, — that  is,  for  more 
than  sixteen  years, — I  have  always  paid  attention  both  to  the  presence 
or  absence  of  hydrochloric  acid  and  the  presence  or  absence  of  lactic 
acid.  I  have  known  for  a  long  time  that  lactic  acid  is  present  in  the 
majority  of  cancer  cases.  One  of  the  chief  conditions  for  the  formation 
of  considerable  quantities  of  racemose  lactic  acid  is  motor  insufficiency. 

I  have  quoted  an  example  of  a  case  of  carcinoma  of  the  stomach 
in  which  lactic  acid  was  present  at  a  stage  of  the  disease  in  which 
no  tumor  could  be  felt.  I  do  not  think,  however,  that  we  are  justi- 
fied in  drawing  the  conclusion  from  such  cases  that  the  presence  of 
lactic  acid  is  necessarily  an  early  symptom  of  carcinoma.  True,  it  may 
be  an  early  symptom,  but  more  frequently  it  is  a  late  symptom.  If 
secretory  and  motor  insufficiency  occur  early,  lactic  acid  will  necessarily 
be  present.  We  are  no  more  justified  in  generalizing  in  regard  to  lactic 
acid  than  we  are  in  regard  to  the  tumor,  and  in  neither  instance  can  we 
say  that  lactic  acid  or  a  tumor  is  an  early  symptom  or  a  late  symptom 
of  the  disease  ;  for  there  are  tumors  that  are  accessible  to  palpation  very 
early  in  the  disease,  owing  to  the  position  they  occupy  or  the  portion 
of  the  stomach  they  involve,  and,  on  the  other  hand,  there  are  cases  of 
carcinoma  in  which  no  tumor  can  be  discovered  with  the  methods  at 
our  disposal  even  in  the  latter  stages  of  the  disease. 

If  we  wish  to  understand  the  true  significance  of  lactic  acid  in  the 
stomach,  we  must  determine  what  conditions  favor  its  appearance.  In 
the  light  of  our  present  knowledge  we  can  say  that  two  conditions  must 
be  fulfilled  in  order  that  lactic  acid  appear :  in  the  first  place,  the  secre- 
tion of  gastric  juice  must  be  greatly  reduced  ;  in  the  second  place,  there 
must  be  stagnation  of  stomach-contents.  A  third  factor  that  favors  the 
formation  of  lactic  acid  is  deficient  absorption,  which  usually  accom- 
panies the  former  two  abnormalities.  Sticker^  has  demonstrated  that 
the  passage  of  amylaceous  material  through  the  mouth  almost  always 
leads  to  the  formation  of  more  or  less  lactic  acid,  i^ormally,  this  lactic 
acid,  like  all  other  soluble  products  of  digestion,  is  rapidly  absorbed ; 
when  absorption,  however,  is  rendered  difficult ;  when  there  are,  at  the 
same  time,  stagnation  of  stomach-contents  and  secretory  insufficiency — 
1  Munch,  vied.   Wochensch7:,  1896,  No.  26. 
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most  favorable  conditions  for  the  continuation  of  this  bacterial  lactic- 
acid  formation  are  created  in  the  stomach. 

Hammerschlag  has  recently  called  attention  to  certain  cases  in  which 
free  hydrochloric  acid  was  greatly  reduced  or  absent,  in  which  there 
was  stagnation  of  stomach-contents,  but  in  which,  nevertheless,  no  for- 
mation of  lactic  acid  occurred.  In  these  cases,  however,  the  digestion 
of  albumin  was  normal  or  only  slightly  impaired,  whereas  it  was  always 
decreased  or  completely  inhibited  in  all  those  cases  in  which  lactic-acid 
fermentation  occurred.  He  is  inclined  to  the  belief,  therefore,  that  the 
gastric  ferments  play  a  certain  role  in  the  generation  of  lactic  acid. 

I  agree  with  Hammerschlag  in  his  statement  that  lactic-acid  fermen- 
tation rarely  occurs  in  cases  in  which  the  digestion  of  albumin  is  normal 
or  only  slightly  decreased^  and  that  it  occurs  particularly  in  those 
instances  where  the  production  of  hydrochloric  acid  is  greatly  reduced. 
Whether  or  not  the  deficiency  of  gastric  juice  is  concerned  in  this  matter 
remains  an  open  question.  The  absence  of  free  hydrochloric  acid  is  no 
exact  index  of  the  intensity  of  the  secretory  perversion  ;  it  only  demon- 
strates that  the  production  of  hydrochloric  acid  is  quantitatively  per- 
verted. It  does  not  indicate  how  far  the  production  of  hydrochloric  acid 
deviates  from  normal,  so  that,  notwithstanding  the  absence  of  free 
hydrochloric  acid,  the  production  of  gastric  juice  may  be  just  sufficient, 
or  it  may,  of  course,  be  very  much  reduced. 

As  a  rule,  the  production  of  hydrochloric  acid  and  the  secretion  of 
pepsin  run  an  approximately  parallel  course.  We  should  not  expect  to 
find,  however,  that  pepsin  is  absent  in  all  cases  where  free  hydrochloric 
acid  is  absent,  for  the  absence  of  free  hydrochloric  acid  is  by  no  means 
identical  with  inhibition  of  hydrochloric-acid  production.  It  may  be 
considered  established  that  pepsin  is,  as  a  rule,  absent  in  all  cases  where 
the  production  of  hydrochloric  acid  is  greatly  reduced,  and  as  both 
hydrochloric  acid  and  pepsin  disappear  from  the  stomach-contents  at  the 
same  time,  it  is  certainly  more  nearly  correct  to  consider  a  reduction  of 
gastric  secretion  and  not  the  reduction  of  hydrochloric  acid  alone  as  one 
of  the  factors  that  favor  the  production  of  lactic  acid.  Other  factors 
that  also  favor  this  production  are  stagnation  of  stomach-contents  and 
deficient  absorption. 

All  these  conditions  are  most  frequently  fulfilled  in  carcinoma  of 
the  stomach,  particularly  in  carcinoma  of  the  pylorus.  The  conditions, 
however,  may  also  be  absent  in  carcinoma  of  the  stomach,  or,  on  the 
other  hand,  may  be  present  in  diseases  of  the  stomach  other  than  cancer. 
Recently,  for  instance,  I  studied  a  case  of  carcinoma  of  the  stomach  in 
which  lactic  acid  was  absent.  In  this  case  the  diagnosis  was  corrobo- 
rated by  a  laparotomy,  and  it  was  found  that  the  carcinoma  had 
developed  on  the  basis  of  an  ulcer.  The  stomach-contents  contained 
free  hydrochloric  acid,  and  there  was  neither  ectasy  nor  motor  insuf- 
ficiency. 

Inversely,  we  frequently  obtain  a  distinct  lactic-acid  reaction  in  the 
absence  of  carcinoma.  This  is  seen  particularly  in  cases  of  atrophic 
catarrh  with  atony.     Rosenheim  and  others  have  reported  cases  of  this 
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kind,  and  any  observer  who  has  much  clinical  material  will  have 
observed  the  same.  It  is  true  that  the  appearance  of  lactic  acid  in 
cases  that  are  not  carcinomatous  is  rare  as  compared  to  the  frequency 
with  which  lactic  acid  is  found  in  carcinoma  of  the  stomacli,  but  the 
appearance  of  lactic  acid  can,  nevertheless,  hardly  be  considered  a 
pathognomonic  sign  of  carcinoma.  If  lactic-acid  fermentation  occasion- 
ally occurs  in  isolated  cases  that  are  apparently  not  complicated  with 
atony  of  the  gastric  mucosa,  this  naturally  does  not  disprove  the  fact 
that  secretory  and  motor  insufficiency  of  the  stomach  are  the  two  factors 
that  chiefly  favor  the  formation  of  lactic  acid.  Strauss  demonstrated 
in  a  case  that  he  studied  in  my  clinic  that  ferment  organisms  may  be 
present  in  a  stomach  with  carcinoma  and  carcinomatous  induration, 
even  if  only  a  small  residue  of  coarse  ingesta  is  present. 

The  only  methods  for  determining  the  presence  of  lactic  acid  that 
are  of  practical  importance  are  those  that  are  easy  of  execution.  The 
simplest  test  is  the  one  with  Uifelmann's  reagent,  as  modified  by 
Kelling.  Strauss  has  also  recommended  a  modification  ^  that  I  can 
indorse  and  that  I  have  found  to  be  exact.  The  test  for  lactic  acid 
should  be  performed  on  stomach-contents  that  is  removed  early  in  the 
morning  before  breakfast.  If  the  stomach  is  found  empty  at  this  time, 
this  alone  indicates  that  there  is  no  advanced  degree  of  stagnation.  The 
test,  of  course,  can  also  be  performed  with  stomach-contents  that  is 
aspirated  after  a  test-meal.  The  stomach-contents  removed  after  a  test- 
breakfast  is  less  suitable. 

In  view  of  the  fact  that  more  or  less  abundant  quantities  of  lactic 
acid  are  introduced  into  the  stomach  with  the  food.  Boas  has  recom- 
mended a  test-meal  containing  no  lactic  acid  whatever.  This  is  a 
rational  procedure,  because  we  do  not  alone  wish  to  determine  whether 
lactic  acid  is  present  in  the  stomach,  but  merely  whether  it  is  formed 
there.  Boas's  test-meal  consists  of  soup  made  of  Knorr's  oatmeal 
(without  milk  or  butter) ;  the  stomach  is  first  washed  out  and  then  this 
meal  administered.  In  practice  this  modification  is  not  necessary,  and 
an  ordinary  meal  may  be  administered,  for  the  quantity  of  lactic  acid 
that  is  normally  introduced  with  an  ordinary  test-meal  is  not  sufficient 
to  give  a  positive  UfPelmann  reaction. 

We  see,  therefore,  that  lactic-acid  fermentation  is  not  absolutely 
pathognomonic  for  carcinoma.  It  is  true,  on  the  other  hand,  that  lac- 
tic-acid fermentation  occurs  most  frequently  in  carcinoma,  and  that  the 
presence  of  lactic  acid  is,  therefore,  of  great  diagnostic  importance.  We 
could  consider  lactic  acid  a  pathognomonic  sign  of  carcinoma  only  if  it 
were  a  specific  product  of  this  form  of  neoplasm,  but  this  is  not  the 
case.  It  is  simply  a  product  of  a  variety  of  lactic-acid-forming  micro- 
organism that  vegetates  on  the  carbohydrates  of  the  food  in  the  stomach. 
The  most  interesting  of  these  bacterial  species  are  the  long,  thread-like 
bacilli  that  Boas  and  Oppler  described  for  the  first  time.  These  bacilli 
are  almost  constantly  present  in  the  stagnating  stomach-contents  of  can- 
cer cases.     It  has  been  established  that  they  can  form  lactic  acid,  but 

^  Compare  p.  117. 
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it  has  also  been  determined  that  they  are  not  the  only  species  that  can 
do  this.  At  the  same  time  they  possess  a  certain  diagnostic  value,  for 
they  are  usually  present  in  large  numbers  wherever  abundant  quantities 
of  lactic  acid  are  found  in  cases  of  carcinoma  of  the  stomach.  The 
discovery  of  isolated  specimens  of  these  bacilli  possesses  no  significance. 

These  are  the  most  important  points  in  regard  to  the  chemism  of  the 
stomach-contents  in  carcinoma.  The  examination  of  aspirated  stomach- 
contents,  however,  should  not  be  limited  to  these  methods.  It  should 
always  include  macroscopic  inspection,  like  the  examination  of  any  other 
stomach-contents. 

As  a  rule,  macroscopic  examination  of  the  aspirated  stomach-con- 
tents reveals  certain  peculiarities.  If  the  stomach-contents  is  removed 
five  or  six  hours  after  a  test-meal,  abundant  quantities  of  coarse  food- 
particles,  in  particular  coarse  particles  of  meat,  but  also  coarse  rem- 
nants of  bread,  potato,  etc.,  are  found.  Not  only  the  proteolytic,  but 
also  the  amylolytic,  power  of  the  stomach  is  disturbed.  The  quantity 
of  residue  that  is  found  depends  largely  on  the  motor  power  of  the 
stomach  ;  the  more  this  is  impaired,  the  greater  the  amount  of  residue. 
If,  on  the  other  hand,  the  motor  power  remains  intact,  the  ingesta  may 
be  propelled  into  the  intestine  in  a  normal  manner,  even  though  the 
peptic  power  of  the  stomach  is  greatly  reduced.  If,  therefore,  the 
stomach  is  found  empty  from  four  to  six  hours  after  a  test-meal,  this 
does  not  by  any  means  demonstrate  that  the  digestive  powers  of  the 
organ  are  normal  and  good ;  it  merely  demonstrates  that  the  motor 
power  is  good.  The  only  way  in  which  to  gain  an  insight  into  the 
peptic  powers  of  the  stomach  is  to  analyze  the  stomach-contents.  If 
lavage  of  the  stomach,  performed  five  or  six  hours  after  a  test-meal, 
reveals  the  absence  of  stomach-contents, — and  this  is  quite  frequently 
the  case  in  early  stages  of  the  disease, — the  stomach  should  be  washed 
out  again,  but  sooner  after  a  test-meal.  If,  on  the  other  hand,  very 
abundant  food-particles  are  found  six  hours  after  a  meal,  and  if  the 
remnants  are  coarse  and  barely  digested ;  if,  at  the  same  time,  free 
hydrochloric  acid  is  absent  and  the  digestive  powers  of  the  stomach  are 
found  reduced,  we  may  know  that  both  the  secretory  and  the  motor 
functions  of  the  stomach  are  reduced. 

From  a  practical  point  of  view  it  is  very  important  to  determine 
both  the  secretory  and  the  motor  powers  of  the  stomach.  If  the  former 
alone  are  disturbed,  the  outlook  is  undoubtedly  more  favorable.  A  per- 
version of  the  secretory  function  alone  is  quite  frequently  found  in  the 
earlier  stages  of  carcinoma,  particularly  in  those  cases  in  which  the  car- 
cinoma is  not  situated  in  the  pylorus,  or  in  which  at  least  no  stenosis  of 
this  part  of  the  stomach  has  been  produced.  I  agree  with  Schiile  that 
the  motor  power  of  the  stomach  is  not  always  reduced  in  carcinoma  of 
the  pyloric  region,  even  in  the  earlier  stages.  Many  authors  seem  to 
believe  that  carcinoma  of  this  region  leads  to  serious  disturbances  of 
the  motor  function  very  early  in  its  development,  so  that  stagnating 
stomach-contents  can  always  be  found  at  a  time  when  the  stomach 
should  be  empty.      Schiile  examined  53  cases  of  carcinoma  of   the 
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j)ylorus  and  found  a  retardation  of  motor  function  in  only  7  cases — 
that  is,  in  13  per  cent.  The  exact  proportion  of  cases  in  which  this 
occurs  will  naturally  vary  in  different  series ;  at  the  same  time  it  may 
be  regarded  as  established  that  the  motor  power  of  the  stomach  may  be 
good  in  early  stages  of  carcinoma,  even  though  the  secretory  power  of 
the  stomach  is  greatly  reduced  at  the  same  time.  The  motility  of  the 
stomach  may  also  be  reduced,  even  if  there  is  no  stenosis  of  the  pylorus. 
This,  however,  does  not  frequently  occur. 

Strauss  ^  has  recently  called  attention  to  another  sign  of  carcinoma. 
In  5  cases  of  carcinoma  that  were  not  situated  in  the  pylorus,  but  in  the 
lesser  curvature  or  in  the  fundus,  he  found  that  fermentation  was  rela- 
tively abundant  in  the  stomach-contents  that  was  removed  from  these 
cases  and  immediately  placed  in  the  incubator  in  a  fermentation  tube  ; 
he  says,  relatively  increased,  as  compared  to  the  quantity  of  residue 
found  after  a  test-breakfast.  This  author  is  inclined  to  consider  this 
contrast  between  good  motility  and  increased  fermentation  a  diagnostic 
criterion  in  doubtful  cases,  and  believes  that  it  indicates  that  the  surface 
of  the  mucosa  is  mechanically  roughened  ;  in  other  words,  he  explains 
the  apparent  contrast  between  normal  motility  and  increased  fermenta- 
tion by  assuming  that  the  ridges  and  furrows  formed  in  the  gastric 
mucosa  form  a  welcome  retreat  for  microparasites.  At  the  same  time 
the  motility  of  the  stomach,  he  argues,  need  not  be  perverted. 

Pronounced  yeast  fermentation  is  rarely  observed  in  carcinoma. 
Isolated  yeast-cells  are  occasionally  found,  but  an  abundant  development 
of  gas  is  rarely  observed. 

The  stomach-contents  in  these  cases,  like  the  vomit,  frequently  con- 
tains black  coffee-ground-like  material  that  is  derived  from  blood.  This 
is  quite  frequently  found  in  cases  in  which  no  evidence  of  hemorrhage 
into  the  stomach  existed. 

This  practically  includes  everything  that  we  can  learn  from  analysis 
of  the  stomach-contents  that  is  removed  by  aspiration.  We  see  that 
we  can  do  more  than  merely  determine  the  quantity  of  hydrochloric 
acid  :  the  determination  of  the  quality,  the  color,  and  the  general 
appearance  of  food-remnants,  the  examination  for  lactic  acid,  etc.,  are 
just  as  important,  if  not  more  so.  I  believe  that  the  analysis  of 
stomach-contents  would  have  been  introduced  into  practice  and  would 
have  been  appreciated  much  sooner  if  so  many  investigators  had  not 
limited  their  attention  for  so  long  a  time  to  hydrochloric  acid  alone,  and 
had  not  devoted  all  their  energies  to  discovering  very  fine  and  ultrafine 
methods  for  determining  minimal  traces  of  hydrochloric  acid. 

Microscopic  examination  should  be  performed  first  with  stomach- 
contents  that  is  aspirated,  second  with  vomit,  third  with  the  wash- 
water.  Characteristic  particles  are  rarely  found  in  this  material.  A 
concentrically  arranged  collection  of  cells  would  be  found  only  in  the 
squamous  tumors  that  start  from  squamous  carcinoma  of  the  esophagus. 
The  tubules   and  cell-nests    of   the    cyliudric-celled   carcinoma   show 

^  "  Yerein  f.  innere  Med.  in  Berlin,"  supplement  No.  24,  in  Deutsch.  med.  Woeh- 
emschr.,  1896,  JSTo.  38. 
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no  cylindric  arrangement.  We  could  make  the  diagnosis  carcinoma 
from  the  examination  of  isolated  cell-nests  only  if  we  were  positive 
that  the  tumor  came  from  the  stomach.  If  whole  tumor-particles  are 
aspirated  from  the  stomach,  a  carcinomatous  stmcture,  of  course,  im- 
mediately enables  us  to  render  the  diagnosis.  Rosenbach  and  Boas 
have  described  cases  of  this  kind. 

Reineboth  has  recently  called  attention  to  the  fact  that  in  cancer  of 
the  stomach  large  and  small  coagula  of  blood  are  occasionally  washed 
out  during  lavage,  and  that  small  tumor-particles  are  occasionally  found 
within  these  coagula.  He  examined  8  cases  of  carcinoma  and  found 
such  coagula  in  5.  Twice  he  was  able  to  make  the  diagnosis  carci- 
noma from  the  microscopic  picture  that  was  presented.  It  seems,  there- 
fore, that  we  should  examine  these  coagula  in  the  wash-water  very 
carefully.  It  is  probable  that  characteristic  findings  will  be  discovered 
only  in  the  later  stages  of  carcinoma. 

[On  the  question  of  the  possible  early  determination  of  the  presence 
of  carcinoma  by  examination  of  fragments  of  the  gastric  mucosa  recov- 
ered in  the  wash- water  Hemmeter^  believes  that  he  has  occasionally 
been  successful  in  making  a  diagnosis  by  this  method.  Most  observers 
regard  this  criterion  as  absolutely  valueless.  Einhorn,  in  a  recent  arti- 
cle,^ suggests  that  the  diagnosis  of  carcinoma  of  the  stomach  may  be 
made  in  this  way  under  specially  favorable  conditions  if  a  direct  in- 
vasion of  the  gland-substance  by  epithelial  cells  can  be  observed. — Ed.] 

The  other  microscopic  constituents  of  the  stomach-contents  are  not 
characteristic.  We  usually  find  coarse  and  undigested  muscle-fibers, 
remnants  of  vegetable  material,  starch-granules,  fat-droplets,  and 
numerous  fungi ;  sarcina  ventriculi  is  rarely  found  in  carcinoma, 
whereas,  as  we  have  seen,  it  is  frequently  present  in  atonic  and  benign 
ectasy.  Oppler  has  demonstrated  that  carcinoma  of  the  stomach  is  an 
unfavorable  soil  for  the  development  of  sarcina  by  introducing  pure 
cultures  of  sarcina  into  the  stomachs  of  cancer  cases.  All  the  germs 
disappeared  Avithin  twenty-four  hours.  Yeast-cells  are  quite  frequently 
found  in  the  stagnating  stomach-contents  of  carcinomatous  cases,  although, 
as  a  rule,  they  are  present  only  as  isolated  specimens. 

The  discovery  of  the  long,  thread-like  bacilli  that  we  have  described 
above  is  more  important  (compare  Figs.  20  and  21,  which  illustrate  the 
findings  in  two  different  cases)  ;  Fig.  20  is  from  a  case  of  carcinoma 
that  developed  on  the  basis  of  an  ulcer ;  Fig.  21,  from  a  case  of  ad- 
vanced carcinoma  of  the  pylorus. 

These  thread-like  bacilli  are  almost  regularly  found  in  the  stagnating 
stomach-contents  of  carcinomatous  cases.  The  significance  of  this  find- 
ing is  not  impaired  by  the  fact  that  the  same  bacilli  are  occasionally 
found  in  the  stomach-contents  that  contains  free  hydrochloric  acid 
(Rosenheim  and  Richter).  Schlesinger  and  Kauflfmann  succeeded  in 
making  pure  cultures  of  these  bacilli  and  in  demonstrating  that  they 
had  no  specific  importance  in  carcinoma ;  at  the  same  time  the  very 

^  Arch.  f.  Verdauungskrankh.^  1898,  vol.  Iv.,  p.  23. 
2  Atner.  Jour.  Med.  Sci.,  October,  1902. 
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fact  that  they  occur  with  such  constancy  gives  them  a  certain  diagnostic 
importance.  They  are  almost  invariably  prcisent  in  large  numbers  in 
all  cases  of  carcinoma  with  pronounced  lactic-acid  fermentation. 

Boas  reports  that  in  some  cases  more  or  less  pus  is  found  in  the 
stomach-contents.  He  found  this  40  times.  Personally,  I  have  never 
seen  such  cases,  and  wherever  I  have  found  pus  in  the  stomach,  it  was 
derived  from  some  other  part  of  the  body  and  was  present  in  the 
stomach  by  chance. 

[Strauss  ^  refers  to  the  frequency  with  which  pus  is  fi^und  in  stomach- 
contents,  and  regards  it,  when  other  well-known  causes  are  eliminated, 
as  strongly  indicative  of  cancer. — Ed.] 

Absorption,  as  might  be  expected  a  priori,  is  more  or  less  reduced 
in  carcinoma  of  the  stomach.  Penzoldt,  Faber,  Quetsch,  Haberlin, 
Wolff,  Zweifel  and  A.  Freilich,  and  others  have  performed  a  number 


Fig.  20.— From  the  stomach-contents  of  a  carcinoma  case :  yeast-cells  and  thread-like  bacilli. 

of  investigations  into  this  question.  All  this  work  was  done  with 
potassium  iodid,  and  in  nearly  all  cases  of  carcinoma  it  was  found  that 
absorption  was  more  or  less  retarded.  Unfortunately,  this  method  gives 
no  exact  picture  of  the  perversion  of  absorption. 

The  urine  is  abnormal  in  different  respects  in  cases  of  carcinoma. 
As  long  as  the  ingestion  of  food,  the  motility  of  the  stomach,  and 
absorption  are  approximately  normal,  the  quantity  excreted  does  not 
deviate  much  from  the  normal ;  if  too  little  food  is  eaten  ;  if  there  are 
advanced  ectasy  and  much  vomiting,  however,  the  amount  of  urine 
excreted  is  naturally  reduced  and  its  specific  gravity  is  increased.  We 
frequently  find  cases  of  carcinoma  that  void  only  400  to  500  c.c.  in 
the  twenty-four  hours. 

Another  symptom  that  is  worthy  of  mention  has  been  discovered  by 
Sticker  and  Hiibner.  These  authors  performed  a  number  of  investiga- 
1  Berlin,  klin.  Wochenschr.,  1899,  No.  40. 
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tions  in  my  clinic  and  discovered  that  the  physiologic  acidity  curve  of 
the  urine  after  eating  is  changed  in  carcinoma  of  the  pylorus.  This 
phenomenon  is  readily  explained  by  the  reduced  production  of  hydro- 
chloric acid. 

Only  within  recent  years  have  exact  investigations  into  the  excretion 
of  urinary  nitrogen  in  carcinoma  of  the  stomach  been  published.  A 
number  of  these  investigations  are  useless,  however,  because  the  excre- 
tion of  nitrogen  was  studied  alone,  and  not  at  the  same  time  the  inges- 
tion of  nitrogen.  Fr.  Miiller  ^  and  Klemperer  ^  have  reported  some  very 
interesting  results  in  this  direction.  They  found  that  the  excretion  of 
nitrogen  is  increased  in  carcinoma  as  compared  with  the  ingestion  of 
nitrogen  ;  in  other  words,  that  there  is  increased  catabolism  of  tissue- 
protoplasm.     We  see,  therefore,  that  the  organism  loses  albumin  ;  that 


Fig.  21.— From  the  stomach-contents  of  a  carcinoma  case. 

thread-like  bacilli. 


Fat-droplets,  starch-granules,  blood, 


the  protoplasm  of  the  different  organs  is  disassimilated.  There  are, 
of  course,  cases  of  carcinoma,  or,  better,  patients  in  certain  stages  of 
carcinoma,  who  maintain  nitrogen  equilibrium  for  a  time.  This  is 
shown  by  the  observation  that  the  general  health  and  the  general  nutri- 
tion in  many  cases  of  carcinoma  remain  good  for  a  certain  period  of 
time,  and  that  there  is  not  only  no  loss  of  weight,  but  occasionally  an 
increase. 

The  chlorids  of  the  urine  are,  as  a  rule,  diminished  in  carcinoma. 
This  is  natural  when  we  consider  that  the  chief  source  of  the  urinary 
chlorids  is  the  food.     Sticker  and  Hiibner,^  and  after  them  Gluzinski,* 


^  Zeitschr.  f.  klin.  Med.,  vol.  xvi. 
^  Zeitschr.  f.  klin.  Med.,  vol.  xii. 


2  Berlin.  Jdin.   Wochenschr.,  1889. 
*  Berlin,  klin.  Wochenschr.,  1887. 
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have  shown  that  this  decreased  excretion  of  chlorids  is  particularly  con- 
spicuous in  those  cases  where  absorption  is  bad  and  the  secretion  of 
hydrochloric  acid  is  increased.  Gluzinski,  therefore,  argues  that  the 
determination  of  the  absolute  values  of  chlorin  in  the  urine  may  aid  us 
in  the  ditlerential  diagnosis  of  the  question  whether  ectasy  is  caused  by 
a  carcinoma  or  by  an  ulcer  scar  at  the  pylorus.  This  assumption,  how- 
ever, has  not  been  verified,  for  in  every  case  of  advanced  stenosis  of 
the  pylorus  the  absorption  of  food,  and  consequently  the  excretion  of 
chlorids,  is  impaired.  Stroh  ^  has  performed  a  number  of  analyses  in 
my  clinic  in  cases  of  dilatation  of  the  stomach  with  abundant  secretion 
of  hydrochloric  acid.  He  found  that  the  amount  of  sodium  chlorid 
excreted  in  the  twenty-four  hours  in  one  case  was  0.2  to  1.5  gm. ;  in 
another  case  0.16  to  0.18  gm. ;  in  a  case  of  carcinoma,  0.34  to  3.4,  and 
in  a  second  case  of  carcinoma,  0.24  to  1.7  gm.  The  absolute  quantity 
of  chlorin,  we  see,  therefore,  is  reduced  in  carcinoma,  but  this  decrease 
is  without  value  in  the  diflFerential  diagnosis  (von  Noorden). 

Albuminuria  is  quite  frequently  found  in  carcinoma  ;  at  all  events 
more  frequently  than  in  ulcer,  where  it  is  only  exceptionally  found.  F. 
Miiller  has  summarized  the  histories  of  all  the  cases  of  carcinoma  of 
different  organs  that  occurred  in  Wiirzburg,  and  reports  albuminuria  in 
35  per  cent,  of  the  cases.  In  Berlin  F.  Miiller  found  albuminuria  in 
about  one-half  of  the  cases,  and  determined  that  it  was  usually  transi- 
tory in  character.  My  own  observations  teach  me  that  this  albuminuria 
is,  as  a  rule,  slight  and  transitory. 

Albumose,  peptone,  and  occasionally  diacetic  acid  and  oxybutyria 
acid  are  also  sometimes  found.  According  to  the  investigations  of  Leo, 
Stadelmann,  and  Hoffmann,  the  amount  of  pepsin  excreted  in  the  urine 
is  very  much  reduced  in  carcinoma  of  the  stomach.  This  matter,  like 
the  question  in  regard  to  the  secretion  of  all  the  other  ferments,  how- 
ever, calls  for  more  careful  investigation. 

The  excretion  of  indican  in  large  quantities  is  more  important.  Ac- 
cording to  Senator,  this  is  one  of  the  most  constant  symptoms  of  car- 
cinoma of  the  stomach.  Haberlin,  however,  did  not  see  such  uniform 
results  in  this  respect  as  Senator.  Generally  speaking,  the  appearance 
of  large  quantities  of  indican  in  the  urine  may  be  regarded  as  a  sign  of 
increased  proteid  catabolism. 

Rosenbach's  reaction — i.  e.,  the  appearance  of  a  Burgundy-red  color 
on  addition  of  nitric  acid  to  boiling  urine — is  without  significance  in 
the  diagnosis  of  carcinoma.  According  to  Rosenbach,  this  reaction  is 
positive  in  serious  intestinal  troubles  of  different  kinds  in  which  absorp- 
tion is  reduced.  It  is  also  seen  in  the  later  stages  of  carcinoma  of  the 
pylorus  as  soon  as  symptoms  of  inanition  appear.  This  reaction  appears 
approximately  under  the  same  conditions  as  the  indican  reaction. 

The  Blood. — We  have  already  spoken  of  the  effect  of  carcinoma  of 

the  stomach  on  the  general  nutrition  and  the  appearance  of  the  patient. 

It  was  to  be  expected  a  priori  that  the  examination  of  the  blood  would 

reveal  certain  changes.     Some  authors  report  a  considerable  decrease  in 

^  Inauff.  Diss.,  Giessen,  1888. 
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the  number  of  red  blood-corpuscles  and  an  increase  of  the  leukocytes. 
Miiller  found  the  red  blood-corpuscles  reduced  to  1,300^000.  The 
proportion  of  white  to  red  blood-corpuscles  may  increase  to  1  :  90  or 
even  1  :  60.  According  to  Miiller,  an  exception  to  this  rule  is  seen  in 
those  cases  in  which  the  absorption  of  water  is  interfered  with ;  partic- 
ularly, therefore,  in  cases  of  advanced  stenosis  of  the  esophagus  or  the 
pylorus.  As  a  result  of  the  deficient  absorption  of  water,  the  blood  is 
thickened  and  the  number  of  blood-corpuscles  may  be  increased  to 
5,000,000.  Occasionally  the  red  blood-corpuscles  are  changed  and 
appear  in  the  field  as  poikilocytes  and  microcytes. 

The  percentage  of  hemoglobin  is  also  frequently  reduced.  Haberlin 
found  it  reduced  one-half  in  the  majority  of  cases.  The  specific  gravity 
of  the  blood  has  also  been  found  lower  than  normal  (Peiper,  Boas). 

Another  important  symptom  that  Schneyer  ^  discovered  is  the  absence 
of  digestion  leukocytosis  in  carcinoma.  According  to  this  author,  the 
appearance  of  digestive  leukocytosis  militates  against  the  diagnosis  of 
carcinoma ;  but,  on  the  other  hand,  the  absence  of  this  phenomenon 
does  not  indicate  carcinoma. 

[The  more  recent  investigations  of  Stengel,  Douglas,^  Osier  and 
McCrae,^  all  go  to  show  that  no  reliance  can  be  placed  upon  digestion 
leukocytosis  as  an  aid  to  the  diagnosis  of  cancer  of  the  stomach.  It 
seems  that  only  about  54  per  cent,  of  cases  gave  positive  reaction  in  this 
regard.  It  has  been  shown  by  A.  Japha*  that  in  young  children, 
whether  sick  or  well,  digestive  leukocytosis  is  not  a  regular  phenomenon, 
and  in  them,  therefore,  lacks  diagnostic  value. — Ed.] 

Complications  and  Sequelae. — In  the  preceding  sections  we 
have  already  discussed  the  ordinary  sequelae  of  carcinoma  of  the  stomach 
as  far  as  the  urine  and  the  blood  are  concerned.  In  this  section  we  will 
enumerate  briefly  a  few  of  the  less  frequent  sequelse  and  the  more  im- 
portant complications  of  carcinoma  of  the  stomach. 

Fever. — In  the  great  majority  of  cases  fever  is  absent  in  carcinoma 
of  the  stomach.  Febrile  temperatures  are  very  rarely  observed  in  the 
course  of  this  disease.  The  fever  may  be  due  to  a  variety  of  causes. 
Whenever  we  find  fever  in  carcinoma  cases,  we  should  always  think  of 
a  complication;  it  may,  for  instance,  be  due  to  some  inflammatory 
process  in  the  vicinity  of  the  carcinoma,  to  circumscribed  peritonitis,  to 
pleuritis,  etc.  Sometimes  the  patients  must  be  studied  for  several  days 
before  the  cause  of  the  fever  can  be  discovered.  Finally,  there  are  a 
number  of  cases  in  which  no  direct  cause  for  the  fever  can  be  discovered 
— in  which  the  fever  seems  to  be  directly  due  to  the  carcinoma.  Cases 
of  this  kind,  I  must  say,  are  rare.  Hampeln  ^  and  Devic  and  Chatin  ^ 
have  recently  investigated  the  course  of  the  fever  that  is  occasionally 
observed  in  carcinoma  of  the  stomach.     They  found  that  it  is  inter- 

1  See  Berichte  d:  66.  Versamml.  deutscher  Naturforscher  und  Aerzte  in  Wien ;  also- 
Berlin,  klin.   Wochenschr.,  1894,  No.  41. 

'  Brit  Bled.  Jour.,  March  16,  1901.  ^  Cancer  of  the  Stomach,  1900,  p.  119. 

*  Jahrbuchf.  Kinderheilk.,  1900.  =  Zeitschr.f.  klin.  Med.,  1888,  vol.  xiv. 

*  Devic  and  Chatin,  Province  mcdlcale,  1892. 
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mittent  in  character.  AVundcrlich,  in  his  wcll-kuowu  hand-book,  men- 
tions this  peculiar  fever.  Hampeln  emphasizes  that  it  is  not  only  in- 
termittent in  character,  but  occasionally  appears  in  the  form  of  distinct 
fever  paroxysms  with  a  stage  of  cold,  heat,  and  chill,  as  in  malaria  and 
septicopyemia.  Hampeln's  statistics  demonstrate  that  cases  of  this 
character  are  rare.  Probably  the  febrile  paroxysms  in  these  cases  are 
due  to  absorption  of  disintegration  products  of  the  carcinoma. 

Coma. — Coma  is  more  frequently  observed  in  carcinoma  cases  that 
are  febrile  paroxysms.  We  are  indebted  chiefly  to  von  Jaksch,^  Sen- 
ator," Riess,^  Klemperer,*  and  others  for  our  knowledge  of  this  peculiar 
symptom-complex.  Formerly  we  knew  only  a  diabetic  coma,  until 
von  Jaksch  saw  the  same  typical  symptom-complex  in  a  case  of  car- 
cinoma in  which  the  urine  contained  an  abundant  quantity  of  acetone. 
Riess  and  Senator  have  contributed  much  to  the  casuistic  of  this  subject. 

Miiller  and  Klemperer  were  the  first  to  show  that  in  carcinoma  the 
disintegration  of  body  proteid  is,  as  a  rule,  increased.  A  similar  dis- 
integration of  protoplasm  is  found  in  a  variety  of  intoxications.  We 
need  refer  only  to  phosphorus  and  arsenic  poisoning  and  to  severe  in- 
fectious fevers.  Carcinoma  is  intimately  related  to  all  these  intoxications 
— at  least,  in  this  respect.  Klemperer  feels  justified  in  drawing  the 
conclusion  from  this  analogy  that  some  toxic  material  is  present  in  the 
blood  of  cancer  cases  that  causes  the  disassimilation  of  organic  proto- 
plasm. Occasionally,  he  believes,  the  same  poison  may  produce  the 
fatal  symptom-complex  of  the  coma. 

The  symptoms  of  carcinomatous  coma  are  essentially  the  same  as 
those  of  any  other  form  of  coma.  The  patients  grow  apathetic,  later 
relapse  into  stupor  or  become  somnolent ;  they  do  not  react  to  the  voice, 
and  the  breathing  becomes  labored,  deep,  and  stertorous.  The  pulse 
becomes  small  and  rapid.  Finally,  death  occurs.  Occasionally  epi- 
leptiform convulsions  are  seen  during  the  coma.  It  is  interesting  to 
note  that  Klemperer  observed  a  reduction  in  the  secretion  of  nitrogen 
in  two  cases  of  coma  in  which,  before  the  advent  of  the  coma,  proteid 
catabolism  had  been  increased.  He  also  discovered  oxybutyric  acid  in 
the  urine. 

There  can  be  no  doubt,  therefore,  that  the  coma  of  carcinoma  resem- 
bles diabetic  coma  in  many  respects.  In  both  conditions  general  metabo- 
lism is  perverted.  This  is  demonstrated  by  the  appearance  of  con- 
siderable quantities  of  acetone,  and  usually  of  diacetic  acid,  in  the 
urine,  and  by  the  reduced  alkalescence  of  the  blood.  In  a  few  instances, 
as  we  have  said,  oxybutyric  acid  was  also  found  in  the  urine  during 
terminal  coma.  It  has  not  yet  been  decided  whether  this  coma  is  due 
to  specific  poisons  that  are  produced  by  the  carcinoma,  or  whether  it  is 
merely  an  acid  intoxication. 

[This  subject  has  recently  been  reviewed  by  Osler,^  who  reports  a  case 
of  coma  occurring  late  in  the  history  of  carcinoma  of  the  stomach, 

^  Verhandl.  d.  2.  Cong.  f.  innere  Med.         ^  Zeitschr.  f.  klin.  Med  ,  vol.  vii. 
*  Ibid..!  supplement  to  vol.  vii.  *  Berlin,  klin.  Wochenschr.,  1889,  No.  40. 

5  Johns  Hopkins  Hosp.  Bull..  June,  1902. 
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Tvliich  showed  diacetic  acid  and  acetone,  although  no  sugar  was  present, 
but  which  resembled  closely  in  other  respects  the  coma  of  diabetes.  A 
perfect  explanation  of  the  phenomenon  is  still  awaited. — Ed.] 

Tetany  is  a  very  rare  complication  of  carcinoma  of  the  stomach. 
This  condition  had,  until  recently,  been  exclusively  seen  in  cases  of 
ectasy  with  hypersecretion,  but  a  few  cases  of  tetany  are  also  on  record 
that  occurred  in  ectasy  produced  by  malignant  tumors  of  the  pylorus. 
I  have  observed  two  cases  of  this  kind  myself.  For  the  symptoms  of 
tetany  I  refer  to  page  163,  and  to  the  section  on  Hypersecretion,  page 
355. 

Hydrops  is  rare  in  carcinoma  of  the  stomach,  and  usually  occurs 
toward  the  end.  It  generally  assumes  the  ordinary  character  of  ma- 
rantic hydrops — that  is,  it  begins  at  the  ankles  and  gradually  extends 
upward.  It  rarely  reaches  advanced  degrees.  Occasionally  ascites 
develops,  particularly  if  the  carcinoma  extends  to  the  peritoneum  or  if 
the  portal  vein  is  compressed — for  instance,  by  carcinosis  of  the  lymph- 
glands.  Occasionally  venous  thrombosis  occiu's,  leading  to  edema  of 
one  extremity. 

Metastases  may  appear  in  a  number  of  organs,  the  liver  being 
most  frequently  involved.  Occasionally  symptoms  of  metastases  in  the 
liver  appear  before  the  stomach  symptoms  are  very  conspicuous.  The 
patients  complain  of  a  feeling  of  pressure  m  the  epigastrium  and  in  the 
region  of  the  liver,  theu'  appetite  is  poor,  and  they  become  emaciated. 
On  examination  the  liver  will  be  found  to  be  very  much  enlarged  and 
nodular,  its  surface  covered  with  numerous  nodules.  Occasionally  there 
is  icterus.  If  the  primary  carcinoma  is  not  located  at  the  pylorus,  but 
at  the  lesser  curvature,  the  tumor  of  the  stomach  may  evade  detection 
by  palpation  because  it  is  covered  by  the  liver.  I  recently  observed 
this  in  a  case  that  seems  to  me  sufficiently  interesting  to  warrant  record- 
ing in  this  place  : 

W.  N.,  day-laborer,  age  sixty-eight,  admitted  to  the  hospital  on  April  26, 
1894,  complaining  of  weakness,  loss  of  appetite,  and  constipation.  The  objective 
examination  revealed  enlargement  and  great  hardness  of  the  liver,  particularly 
of  the  left  lobe.  Nothing  abnormal  was  found  in  the  region  of  the  gall-bladder. 
On  account  of  the  extraordinary  hardness  of  the  liver,  carcinoma  of  the  organ 
was  assumed,  particularly  as  it  'appeared  as  though  ridges  could  be  felt  on  the 
surface  of  the  organ.  The  examination  of  the  stomach-contents  after  a  test-break- 
fast and  after  a  test-meal  revealed  peculiar  conditions.  A  very  short  time  after 
the  test-meal  or  test-breakfast  only  traces  of  food-remnants  could  be  found  in  the 
stomach.  The  material  usually  consisted  of  coarse,  lumpy  particles  of  food  that 
were  covered  with  mucus,  that,  as  a  rule,  occluded  the  sound.  On  lavage,  only 
very  scanty  remnants  of  poorly  digested  stomach-contents  were  evacuated.  The 
quantity  fluctuated  between  5  and  40  c.c.  Free  hydrochloric  acid  was  never 
present ;  lactic  acid  was  occasionally  found.  The  acidity  fluctuated  between  6  and 
64.  In  this  case,  therefore,  the  contents  of  the  stomach  was  evacuated  with 
abnormal  rapidity,  but  the  particles  of  food  were  poorly  macerated,  mechanically, 
and  there  was  evidence  of  serious  insufficiency  of  the  chemism  of  the  stomach. 
At  the  same  time '  lactic  acid  and  mucus  could  be  found.  Oatmeal  soup  disap- 
peared from  the  stomach  in  a  relatively  short  time, — three  to  four  hours, — and 
we  never  succeeded  in  getting  enough  material  at  the  expiration  of  this  time  to 
perform  quantitative  determinations  of  lactic  acid.  It  was  also  discovered  that 
the  capacity  of  the  stomach  was  small.     More  than  half  a  liter  of  flour  soup  could 
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never  be  introduced  at  a  time  ;  if  more  was  introduced,  vomiting  occurred  at  once. 
No  tumor  of  the  .'^tomach  could  be  palpated.  The  left  lol)e  of  the  liver  nearly- 
filled  the  whole  left  hypochondriac  region  (compare  Fig.  22).  Inflation  of  the 
stomach  gave  no  positive  result. 

In  the  course  of  the  disease  the  tumor  of  the  liver  increased  in  size  (compare 
Fig.  22,  a,  b,  c).  Distinct  irregularities  of  its  surface  could  be  felt  only  toward  the 
end.  Nothing  abnormal  was  ever  felt 
in  the  region  of  the  gall-ldadder.  In 
the  beginning  of  June  the  skin  became 
yellow,  but  no  urobilin  nor  bile-pigment 
was  excreted  in  the  urine.  In  the  begin- 
ning of  July  bile-pigment  was  found  in 
the  urine,  and  the  stools  became  acholic  ; 
finally  sopor  and  coma  appeared  and  con- 
tinued until  death.  Sugar  was  never 
found  in  the  urine,  and  albumin  was 
found  only  toward  the  end. 

The  Autopsy. — Carcinoma  of  the  liver 
with  numerous  nodules ;  a  few  meta- 
static cancer-nodules  in  the  lung ;  the 
gall-bladder  intact;  carcinoma  of  the 
portal  glands.  A  gland  about  as  large 
as  an  apple  compresses  the  head  of  the 
pancreas.  The  tissue  of  the  pancreas  is 
not  destroyed  in  any  place.  Near  the 
orifice  of  the  common  duct  is  a  large  and 
carcinomatous  gland  that  compresses  the 
common  duct.  This  stenosis  of  the  com- 
mon duct  by  compression  probably  was 
the  cause  of  the  icterus  that  appeared  in 
the  last  month  of  life. 

The  changes  observed  in  the  stom- 
ach were  particularly  interesting.  The 
whole  organ  was  smaller  than  normal ; 
no  stenosis  of  its  orifices  could  be  ob- 
served. A  small  carcinomatous  tumor 
about  as  large  as  an  apple,  and  ulcerated, 
was  found  in  the  lesser  curvature,  but  did  not  extend  to  the  pylorus.  Owing  to 
inflammatory  processes  in  the  vicinity  of  the  tumor  retraction  of  the  whole  lesser 
curvature  had  taken  place,  so  that  in  this  way  the  size  of  the  stomach  was  reduced. 
The  musculature  of  the  organ,  at  the  same  time,  was  of  normal  thickness,  here 
and  there  hypertrophic,  and  this  probably  explains  the  good  motility,  even  though 
there  was  no  stenosis.  The  mucosa  was  swollen  and  covered  with  old  hemor- 
rhagic areas. 

Here,  therefore,  the  primary  factor  was  carcinoma  of  the  stomach  ; 
secondarily,  the  process  extended  to  the  liver,  the  lungs,  and  dif- 
ferent glands.  Here,  too,  coma  carcinomatosnm  developed  in  the  last 
days  of  life.  Another  interesting  feature  of  this  case  was  the  fact  that 
the  carcinoma  did  not  involve  the  orifices  of  the  stomach,  so  that  no 
ectasy  developed. 

We  should  make  it  a  rule  to  study  the  secretory  and  motor  powers 
of  the  stomach  in  every  case  of  carcinoma  of  the  liver,  even  though  no 
symptoms  of  primary  carcinoma  of  the  stomach  are  present.  Carcinoma 
of  the  liver,  with  the  exception  of  carcinoma  of  the  gall-bladder,  is,  as  a 
rule,  secondary,  and  is  most  frequently  due  to  a  primary  carcinoma  of 
the  stomach.  In  carcinoma  of  the  gall-l^ladder  we  can  usually  feel  a 
hard,  nodular,  frequently  painful  tumor,  in  the  region  of  the  gall-bladder, 
that  protrudes  considerably  below  the  margin  of  the  liver. 


Fig.  22.— a,  Lower  boundary  of  the  liver 
when  the  patient  entered  the  hospital  on 
April  26,  1894  ;  b,  lower  boundary  of  the  liver 
on  June  25, 189-1 ;  e,  lower  boundary  of  the  liver 
on  July  8,  1894. 
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Diseases  of  the  jaleura  and  the  lungs  are  rare  complications  of  carci- 
noma of  the  stomach.  The  left  plem-a  is  more  frequently  involved  than 
the  right.  The  amount  of  exudate  is  rarely  large.  Secondary  carcino- 
sis of  the  lung  is  rare,  and,  as  a  rule,  produces  no  particular  symptoms 
because  the  different  nodules  are  too  small.  This  was  seen,  for  instance, 
in  the  case  we  have  described.  The  mediastinal  glands  may  also  be 
secondarily  infected,  but  they  rarely  grow  so  large,  as  in  the  case 
reported  by  Mathieu,  that  they  cause  severe  dyspneic  and  asthmatic 
attacks. 

Another  rare  comphcation  is  multiple  neuritis.  Klippel  ^  reported 
5  cases  of  carcinoma  mth  multiple  neuritis,  3  of  which  were  examined 
anatomically.  In  2  instances  there  was  degeneration  of  the  peripheral 
nerves  with  changes  in  the  musculature.  In  1  instance  the  musculature 
alone  was  changed.  Auche  ^  performed  an  anatomic  examination  of  the 
nerves  in  10  cases  of  carcinoma  that  developed  certain  symptoms  of 
peripheral  neuritis  during  life.  In  the  majority  of  these  cases  the  large 
nerve-trunks  were  found  intact,  whereas  the  peripheral  branches  were 
involved. 

Miura  ^  has  recently  reported  a  typical  case  of  carcinomatous  neuritis 
from  Gerhardt's  clinic.  The  patient  was  a  man  of  thirty-two  years, 
who  developed  multiple  peripheral  neuritis  in  the  course  of  carcinoma 
of  the  stomach.  In  the  beginning  this  complication  progressed  slowly, 
later  very  rapidly,  and  ultimately  involved  both  the  cranial  and  the 
spinal  nerves.  The  clinical  diagnosis  was  corroborated  by  a  postmortem 
examination  that  revealed  multiple  degenerative  neuritis.  The  central 
nervous  system  was  intact.  Mim-a  assumes  that  in  carcinoma  a  poison 
is  developed,  and  that  this  may  produce  degenerative  neuritis  in  persons 
who  are  predisposed.  If  this  theory  is  correct,  we  must  assume  that 
the  predisposition  to  nem-itis  is  rare,  as  this  complication  is  seen  in  very 
few  cases. 

Metastases  in  the  eye  have  also  been  observed.  Gayet,*  for  in- 
stance, reports  a  case  of  primary  carcinoma  of  the  stomach  with  multi- 
ple nodules  in  the  liver,  the  right  lung,  and  the  choroid  of  the  right 
side.  Other  investigators  have  recorded  sudden  visual  disturbances  in 
the  course  of  carcinoma.  Deutschmann  ^  reports  a  case  of  carcinoma  in 
which  %nsual  disturbances  appeared  suddenly  and  led  to  complete  blind- 
ness within  a  few  days.  On  autopsy  a  carcinoma  was  found  in  the 
region  of  the  lesser  curvature  that  was  about  as  large  as  a  hen's  egg 
and  was  ulcerated.  The  ophthalmoscopic  examination  was  negative. 
Deutschmann  l^elieves  this  amaurosis  to  be  the  result  of  an  autointoxica- 
tion from  the  carcinoma  of  the  stomach. 

The  following  case  that  I  observed  is  unique.  Here  the  carcinoma 
led  to  hour-glass  contraction  of  the  stomach. 

'  Klippel,  "Des  amyotrophies  dans  les  maladies  generales  chronique  et  de  leurs 
relations  avec  les  lesions  des  nerfs  peripheriques, "  These  de  Paris,  1889. 

2  Revue  de  wed.,  1890,  vol.  x.  ^Berlin,  klin.  Wochenschr.,  1891,  No.  37. 

*  Arch,  d^ ophthahnologie,  vol.  ix. 

^  Beitrage  zur  Augenheilkunde,  published  by  Deutschmann,  vol.  i.,  p.  34. 
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Fr.  Sch.,  agriculturist,  age  seventy-two,  admitted  to  the  hospital  on  December 
29,  1893,  complaining  of  weakness,  acid  belching  after  eating,  poor  appetite,  and 
sluggishness  of  the  bowels.  Within  the  first  few  days  an  elongated  tumor  could 
be  felt  in  the  epigastric  region  above  the  umbilicus.  The  outlines  of  this  tumor 
could  not  be  distinctly  determined.  It  did  not  move  on  respiration,  and  did  not 
belong  to  the  liver,  for  the  free  margin  of  the  latter  organ  could  be  distinctly  pal- 

f)ated.  From  its  position  and  outline  we  assumed  that  this  tumor  probably  be- 
ouged  to  the  stomach.  Inflation  could  not  be  performed  in  this  case  because  the 
patient  succumbed  to  a  hemorrhage  that  occurred  suddenly  the  second  time  the 
stomach  was  aspirated. 

The  probable  diagnosis  "  carcinoma  ventriciili "  was  made  from  the  re- 
sults of  the  analysis  of  stomach-contents  performed  four  hours  after  a  test- 
meal.     Two  hundred  and  fifty  c.c.  of  poorly  digested  food  were  found, 


Fig.  23. 


free  hydrochloric  acid  was  absent,  and  there  was  a  distinct  lactic  acid 
reaction.  Another  factor  that  spoke  in  favor  of  this  diagnosis  was  the 
sudden  appearance  of  symptoms  of  peritonitis  two  days  before  death. 
On  autopsy  it  was  found  that  the  tumor  of  the  stomach  could  not  have 
been  palpated  during  life,  as  the  upper  portion  of  the  stomach  was 
adherent  to  the  diaphragm.  The  tumor  that  we  felt  during  life  was  a 
metastasis  in  the  radix  mesenterii  about  as  large  as  a  small  adult  fist. 
The  stomach  was  divided  into  two  portions  by  a  vertical  fold  (hour-glass 
contraction),  so  that  it  presented  a  peculiar  appearance  (see  Fig.  23). 
AVhen  the  stomach  was  opened,  a  large  tumor  was  found  that  divided 


696 


CARCINOMA   OF  THE  STOMACH. 


the  organ  into  two  halves  (see  Fig.  24).  Metastasis  of  the  carcinoma, 
Avhich  was  found'  to  be  a  scirrhus,  were  found  in  the  mesentery,  the 
peritoneum,  the  retroperitoneal  lymph-glands,  and  the  kidneys  (Fig.  23). 
The  most  remarkable  feature  of  this  case  is  that  the  carcinoma,  which 
started  from  the  lesser  curvature,  divided  the  whole  cavity  of  the  stom- 
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ach  into  two  halves  and  in  this  way  produced  an  hour-glass  contraction 
of  the  organ. 

Course  and  Termination  of  Carcinoma  of  the  Stomach. 

— In  the  section  on  the  Symptomatology  we  have  repeatedly  described 
the  course  of  this  disease.  In  general,  carcinoma  of  the  stomach  is  a 
disease  that  steadily  progresses  from  bad  to  worse  and  ultimately  leads 
to  death.     For  a  time  the  process  may  be  arrested,  or  the  patient  may 
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even  seem  to  be  improved.  Cases  are  quite  frequently  encountered  in 
which  the  patient  feels  better  for  weeks  or  even  months,  in  which  the 
appetite,  the  general  strength,  and  the  weight  not  only  do  not  decrease, 
but  even  increase.  Improvement  of  this  kind  is,  of  course,  found  only 
in  the  early  stages  of  carcinoma.  Unless  a  clinician  is  experienced,  he 
may  be  misled  by  this  improvement  and  doubt  the  diagnosis  of  carci- 
noma, particularly  if  no  tumor  can  be  felt.  If  we  succeed  in  raising 
the  appetite,  in  stopping  vomiting,  the  patient  can  take  an  appropriate 
and  a  sufficient  amount  of  food,  so  that  the  general  nntrition  may  im- 
prove. This  occurs  particularly  in  those  cases  that  are  not  complicated 
by  ectasy,  that  possess  good  motor  powers,  or,  as  in  many  cases,  in- 
creased motor  powers.  If  the  diet  is  selected  carefully  in  these  cases, 
an  improvement,  as  I  have  said,  may  be  brought  about.  Unfortunately, 
it  does  not  continue  for  long.  Sooner  or  later,  as  the  carcinoma  de- 
velops, the  disagreeable  symptoms  return,  the  appetite  is  lost,  the  patient 
does  not  take  sufficient  nourishment,  and  soon  loses  strength.  If  the 
carcinoma  is  situated  at  the  pylorus,  the  symptoms  of  stenosis  rapidly 
develop,  and  gradually  more  and  more  food  is  retained  and  less  of  the 
ingesta  assimilated. 

In  some  instances  transitory  improvement  may  be  brought  about  by 
a  disintegration  of  the  neoplasm.  This  usually  relieves  the  stenosis  of 
the  orifices  of  the  stomach  and  renders  them  more  patent.  This  im- 
provement is  seen  particularly  in  carcinoma  of  the  cardia.  Here  we 
quite  frequently  see  disintegration  of  the  neoplasm  late  in  the  dis- 
ease ;  when  this  occurs  the  passage  becomes  free  and  the  patients 
may  even  be  able  to  swallow  s<jlid  food.  The  same  may  occur  in  car- 
cinoma of  the  pylorus  ;  here,  too,  disintegration  of  the  neoplasm  causes 
disappearance  of  the  symptoms  of  stenosis  and  allows  the  food  to  pass 
into  the  intestine  without  difficulty.  As  a  rule,  however,  all  this  occurs 
in  late  stages  of  the  disease  and  at  a  time  when  the  loss  of  strength  is 
already  very  considerable. 

As  the  carcinoma  develops  the  patients  continue  to  lose  strength  and 
weight,  the  adipose  layer  gradually  disappears,  the  musculature  grows 
flaccid  and  atrophic,  the  appetite  is  finally  lost  altogether,  so  that  the 
patients  can  only  with  difficulty  be  persuaded  to  eat  anything.  In  the 
majority  of  cases  there  is  a  particular  aversion  to  meat. 

The  course  of  the  disease  naturally  varies  in  different  cases.  Much 
will  depend  on  the  location  and  the  type  of  the  carcinoma  and  on  the 
presence  or  absence  of  ectasy  or  of  other  complications.  It  is  impos- 
sible to  describe  all  the  different  pictures  that  carcinoma  may  produce. 
No  two  cases  resemble  each  other  in  all  details,  although,  of  course,  the 
main  symptoms  are  the  same  in  all.  In  cases  of  carcinoma  of  the 
cardia,  symptoms  of  stenosis  and  vomiting,  or  rather  of  regurgitation 
of  food,  are,  of  course,  most  conspicuous.  In  carcinoma  of  the  pylorus 
leading  to  stenosis  and  ectasy  obstinate  vomiting  may  be  the  most 
prominent  symptom  unless  the  stomach  is  relieved  by  methodic  lavage. 
In  other  cases,  again,  progressive  anorexia  and  progressive  loss  of 
strength  are  the  chief  symptoms.     The  decline  of  the  patient  continues 
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until,  finally,  inanition  terminates  the  scene.  In  other  instances  one 
of  the  complications  that  we  have  described  or  some  intercurrent  disease 
may  lead  to  death. 

A  rare  termination  of  carcinoma  of  the  stomach  that  I  might  men- 
tion is  perforation  into  the  abdominal  cavity.  In  other  cases,  again,  the 
carcinoma  involves  neighboring  organs  and  leads  to  perforation  of  the 
pleura  or  of  the  pericardium.  In  still  other  cases  abnormal  communi- 
cations are  formed  between  the  stomach  and  other  hollow  organs — for 
instance,  the  intestine.  In  very  rare  instances  perforation  of  the  carci- 
noma of  th^  stomach  through  the  abdominal  wall  has  been  known  to 
occur.  Brinton  found  only  one  perforation  of  this  kind  in  507  cases  of 
carcinoma  of  the  stomach.  Mislowitzer  has  recently  collected  17  cases 
of  this  kind,  one  of  which  he  observed  himself.  In  all  these  cases  the 
perforation  was  preceded  by  a  softening  of  the  tumor,  by  fluctuation, 
and  by  inflammatory  reddening  of  the  cutaneous  covering.  Perforation 
occurred  either  spontaneously  or  by  incision  into  the  softened  area.  In 
the  majority  of  cases  there  was  only  one  fistula ;  in  three  cases,  how- 
ever, several  fistulee  were  found.  In  many  of  the  cases  viscid  pus 
poured  out  of  the  fistula,  and  in  8  cases  food-particles  could  be  found  in 
the  canal.  The  patients  survived  the  perforation  for  three  days  to  three 
months.     The  carcinoma  in  these  cases  was  usually  of  the  medullary 

Wunschhein  ^  has  reported  a  case  that  is  unique.  In  his  case  the 
stomach  was  torn  at  the  lesser  curvature  by  the  perforation  of  an 
esophageal,  or,  better,  cardial,  carcinoma  into  the  aorta.  This  led  to  a 
sudden  distention  of  the  stomach  with  blood  and  rupture  of  the  organ. 

Achard  ^  reports  a  case  of  carcinoma  of  the  pylorus  and  of  the  lesser 
curvature  that  was  characterized  by  a  number  of  extraordinary  symp- 
toms— namely,  an  intraperitoneal  phlegmon  that  led  to  an  umbilical 
fistula  and,  by  purulent  degeneration,  to  secondary  cancer  nodules  in  the 
liver.     Death  in  this  patient  resulted  from  purulent  peritonitis. 

The  duration  of  the  disease  varies  greatly.  In  the  majority  of  cases 
it  is  impossible  to  determine  how  long  the  disease  lasts,  chiefly  because 
the  time  of  onset  cannot  be  determined  with  accuracy.  The  average 
duration  is  calculated  as  from  one  to  two  years ;  hard  carcinomata,  as 
a  rule,  pursue  a  longer  course  than  soft  carcinomata,  as  the  latter  show 
a  greater  tendency  to  degeneration  and  ulceration.  Undoubtedly  many 
cases  survive  longer  than  three  years,  whereas  in  others,  again,  the  course 
of  the  disease  is  much  shorter.  It  is  established  nowadays  that  oper- 
ative interference  at  the  right  time  may  prolong  life  considerably  even 
if  it  is  impossible  to  remove  the  cancer.  Cases  of  this  kind,  however, 
must  be  considered  rare  for  the  present. 

Diagnosis. — The  diagnosis  of  carcinoma  of  the  stomach  is  un- 
doubtedly more  certain  nowadays  than  it  was  twenty  years  ago.  If  we 
compare  the  diagnostic  adjuvants  at  our  disposal  at  that  time  with  those 
that  we  possess  to-day,  this  will  not  surprise  us.  I  need  only  refer  to 
the  significance  of  the  chemical  analysis  of  the  stomach-contents,  the 
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determination  of  the  motor  powers  of  the  organ,  and  artificial  inflation, 
to  emphasize  this  point,  for  these  measures  enable  us  nowadays  to  deter- 
mine that  a  tumor  belongs  to  the  stomach  with  much  greater  certainty 
than  any  other  methods  that  are  in  vogue.  Notwithstanding  all  these 
diagnostic  aids  we  quite  frequently  encounter  cases  in  which  the  diag- 
nosis is  difficult,  even  impossible.  We  must  never  forget  that  there  is 
no  single  symptom  that  is  absolutely  characteristic  for  carcinoma  unless 
we  wish  to  consider  the  ajjpcarance  of  characteristic  tumor-particles  in 
the  openings  of  the  sound  or  in  the  vomit  such  a  criterion.  Such  par- 
ticles, however,  are  found  so  rarely  that  we  need  hardly  consider  this 
contingency.  I  will  not  speak  of  gastroscopy  in  this  place,  because  this 
method  of  examination  is  applicable  only  to  very  isolated  cases. 

We  should  make  it  a  rule  never  to  render  a  diagnosis  from  one  ex- 
amination alone.  The  only  way  to  avoid  error  is  to  examine  the  case 
repeatedly.  This  applies  particularly  to  the  chemical  analysis  of  the 
stomach-contents.  A  single  examination  may  frequently  yield  mislead- 
ing results.  The  absence  of  free  hydrochloric  acid,  above  all,  should 
never  lead  us  to  assume  that  the  production  of  gastric  juice  is  reduced 
or  stopped,  particularly  in  those  cases  in  which  advanced  ectasy  exists. 
If,  on  the  other  hand,  free  hydrochloric  acid  can  be  found  even  once, 
this  finding  possesses  considerable  significance.  At  the  same  time,  as 
we  have  already  shown,  the  presence  of  free  hydrochloric  acid  does  not 
necessarily  exclude  carcinoma. 

The  diagnosis  of  carcinoma,  then,  should  never  be  made  from  one 
single  symptom,  for  there  is  no  single  pathognomonic  symptom  of  this 
disease.  The  presence  of  abundant  quantities  of  lactic  acid  is  as  little 
pathognomonic  as  the  absence  of  free  hydrochloric  acid.  We  can  make 
a  reliable  diagnosis  only  if  several  symptoms  are  present.  The  more 
symptoms  of  carcinoma  we  discover,  the  more  certain  will  be  the  diag- 
nosis. It  is  an  easy  matter,  for  instance,  to  arrive  at  the  diagnosis  car- 
cinoma of  the  stomach  if  the  patient  is  old  and  cachectic,  if  there  is 
advanced  ectasy,  if  the  stomach-contents  presents  a  coffee-ground  apjDcar- 
ance,  if  free  hydrochloric  acid  is  absent,  if  there  is  profuse  lactic-acid 
fermentation,  and  if  we  feel  a  tumor  in  the  region  of  the  pylorus.  Even 
if  any  one  of  these  symptoms  is  absent,  however,  the  diagnosis  is  ren- 
dered difficult.  Let  us  assume,  for  instance,  that  we  have  a  tumor, 
cachexia,  emaciation,  ectasy,  hematemesis,  and  that  the  analysis  of  the 
stomach-contents  reveals  the  presence  of  abundant  quantities  of  free 
hydrochloric  acid  and  the  absence  of  lactic  acid  ;  in  a  case  of  this  kind 
the  diagnosis  may  be  doubtful,  for  we  may  be  dealing  with  cicatricial 
stenosis  of  the  pylorus  from  an  ulcer  that  has  led  to  the  development 
of  a  palpable  tumor  and  to  secondary  ectasy.  In  addition  there  may 
be  a  recent  ulcer  in  this  case ;  or,  again,  we  may  be  dealing  with  hyper- 
secretion combined  with  ulcer  and  ectasy  and  muscular  hypertrophy  at 
the  pylorus ;  or,  finally,  we  may  be  dealing  with  an  incipient  carcinoma 
that  has  developed  on  the  basis  of  a  cicatrized  ulcer,  producing  stenosis 
of  the  pylorus.  What  are  we  to  decide  in  this  case  ?  On  the  one  hand, 
we  must  consider  the  appearance  and  the  general  consistency  of  the 


700  CARCINOMA   OF  THE  STOMACH. 

stomach-contents  ;  on  the  other  hand,  we  must  study  carefully  the  his- 
tory and  the  course  of  the  disease.  If  the  case  is  one  of  hypersecre- 
tion, we  will  find  abundant  quantities  of  gastric  secretion  in  the  stomach 
even  after  fasting ;  and  if  it  is  a  carcinoma  that  is  developing  on  the 
basis  of  an  ulcer,  we  will  learn  from  the  history  that  the  disease  has 
existed  for  a  long  time,  and  that  symptoms  of  ulcer  were  formerly  pres- 
ent. The  only  way  in  which  to  arrive  at  a  definite  decision  in  cases  of 
this  kiud  is  to  repeat  the  examination  at  different  times  of  the  day  and 
to  study  the  case  carefully  for  a  long  time. 

Let  us  assume  the  following  case,  which  is  simpler,  and  which  we 
are  apt  to  encounter  more  frequently  in  practice  :  The  patient  may  be  a 
man  of  forty  or  thereabouts,  with  a  nervous  disposition,  who  gives  us 
the  following  history.  For  three  months  or  thereabouts  he  has  been 
complaining  of  loss  of  appetite,  frequent  belching,  a  bad  taste  in  the 
mouth,  general  lassitude,  and  lack  of  mental  energy.  He  has  not 
noticed  that  he  is  losing  flesh.  We  examine  the  patient  and  find  noth- 
ing abnormal.  The  patient  is  not  particularly  strong,  and  possibly 
looks  a  little  pale,  but  is  not  cachectic.  The  stomach  is  enlarged,  but 
no  tumor  can  be  discovered.  The  whole  region  of  the  stomach  is 
slightly  sensitive  to  pressure,  but  there  is  no  circumscribed  painful  press- 
ure-point. We  administer  a  test-meal  and  aspirate  the  stomach-con- 
tents five  and  a  half  hours  later,  and  find  the  stomach  empty.  We 
administer  a  second  test-meal  and  aspirate  the  stomach-contents  three 
hours  and  a  half  later.  Again  we  find  a  very  slight  residue,  consisting 
largely  of  coarse  particles  of  food  that  are  covered  with  mucus,  and,  in 
addition,  a  number  of  coarse,  only  slightly  digested  morsels  of  meat. 
Chemical  examination  reveals  the  complete  absence  of  free  hydrochloric 
acid,  complete  loss  of  the  peptic  powers  of  the  gastric  juice,  and  a  very 
weak  lactic-acid  reaction  or  none  at  all.  What  are  we  to  diagnose  ?  All 
that  we  can  say  is  that  we  are  dealing  with  some  disease  of  the  stomach 
that  does  not  involve  the  motor  powers  of  the  stomach,  but  produces 
serious  disturbances  of  the  peptic  powers  of  the  organ.  We  may  think 
of  nervous  dyspepsia,  of  subacute  severe  gastritis,  of  achylia  gastrica, 
or  of  incipient  carcinoma,  but  how  are  we  to  make  a  differential  diag- 
nosis between  all  these  possible  conditions  ?  The  only  way  in  which  to 
arrive  at  a  positive  decision  is  to  keep  the  patient  under  observation  for 
a  long  time  and  to  perform  examinations  of  the  stomach-contents  re- 
peatedly. 

The  least  probable  diagnosis  of  all  is  nervous  dyspepsia.  If,  on 
subsequent  examination,  we  find  that  free  hydrochloric  acid  remains 
absent  from  the  stomach-contents,  and  that  the  peptic  power  remains 
reduced,  also  that  the  secretion  of  mucus  continues,  the  diagnosis  ner- 
vous dyspepsia  will  become  still  more  improbable. 

The  differential  diagnosis  between  simple  atrophic  gastritis  and  in- 
cipient carcinoma  is  still  more  difficult.  The  most  important  feature 
here  is  the  duration  of  the  disease.  Carcinoma  may  lead  to  a  great 
reduction  of  the  gastric  secretion  in  a  short  time,  whereas  chronic  gas- 
tritis requires  a  much  longer  time  to  produce  a  permanent  reduction  in 
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the  secretion  of  gastric  juice.  Occasionally,  however,  we  encounter 
cases  of  primary  atrophy  of  the  gastric  mucosa  that  remain  latent  for  a 
long  time  and  produce  no  serious  distress.  As  long  as  the  motor  powers 
of  the  stomach  are  intact  in  these  cases,  and  as  long  as  there  are  no  in- 
testinal disturbances,  the  general  nutrition  is  not  aifected  l:)y  this  atrophy 
of  the  mucosa,  even  though  the  secretion  of  gastric  juice  is  greatly 
reduced.  This  is  due  to  the  fact  that  the  intestine  vicariously  assumes 
the  role  of  the  stomach.  In  carcinoma,  on  the  other  hand,  we  usually 
find  that  the  general  nutrition  is  impaired  much  earlier  in  the  disease, 
even  in  those  cases  in  which  the  motor  powers  of  the  organ  remain  rela- 
tively good. 

We  see,  therefore,  that  it  is  frequently  impossible  to  make  a  differ- 
ential diagnosis  between  genuine  atrophic  gastritis  and  carcinoma  unless 
we  observe  the  patient  for  a  long  time.  If  it  is  found  that  the  peptic 
powers  continue  to  decrease,  and  if,  in  the  subsequent  course  of  the  dis- 
ease, lactic  acid  is  found  ;  if,  furthermore,  numerous  long  bacilli  and 
slight  admixtures  of  blood  are  found  several  times  in  the  stomach-con- 
tents ;  and  if  the  patient,  finally,  emaciates  rapidly,  the  diagnosis  carci- 
noma becomes  more  and  more  probable.  If  at  the  end  of  a  certain 
time  a  tumor  can  be  palpated,  the  diagnosis  becomes  positive  ;  but  even 
if  no  tumor  can  be  felt,  the  diagnosis  of  carcinoma  becomes  more  and 
more  probable  if  the  patient  continues  to  emaciate,  even  though  the 
motor  power  of  the  stomach  remains  good.  Primary  atrophy  of  the 
gastric  mucosa,  as  we  have  said,  may  persist  for  years  without  impair- 
ing the  general  health  of  the  patient ;  only  if  atony  occurs  or  if  intes- 
tinal disturbances  develop  in  the  course  of  the  disease  does  the  general 
health  of  the  patient  become  very  much  impaired. 

It  may  be  considered  established  that  free  hydrochloric  acid  may  also 
be  absent  in  acute  and  subacute  gastritis ;  but  if  gastritis  of  this  char- 
acter is  of  recent  date,  We  will  rarely  find  that  the  secretion  of  gastric 
juice  remains  greatly  reduced  for  a  prolonged  period  of  time.  In  these 
cases  the  absence  of  free  hydrochloric  acid  as  revealed  by  one  analysis 
of  the  stomach-contents  does  not  enable  us  to  render  a  decision.  The 
important  criteria  in  this  case  are  the  constancy  of  the  symptoms,  the 
duration  of  the  disease,  and  the  rapidity  of  its  development. 

These  few  examples  may  teach  us  how  difficult  it  is  to  make  a  diag- 
nosis, and  show  us,  at  the  same  time,  that  one  symptom  may  acquire 
a  different  significance  according  to  the  general  group  of  symptoms  it  is 
combined  with.  It  also  shows  that  the  duration  of  the  disease  and  other 
factors  must  be  considered.  Only  if  we  study  all  these  points  and  the 
connection  of  symptoms  shall  we  be  able  to  render  an  early  diagnosis  ; 
it  is  particularly  important  that  we  should  do  this,  for  the  only  chance 
of  benefiting  these  patients  is  to  render  a  diagnosis  as  early  as  possible. 
If  all  the  important  symptoms,  as  tumor,  advanced  cachexia,  abundant 
quantities  of  lactic  acid,  absence  of  free  hydrochloric  acid,  coffee-ground 
vomit,  etc.,  are  present,  the  diagnosis  is  easy,  but  it  has  about  the  same 
significance,  as  far  as  the  patient  is  concerned,  as  a  postmortem  diagnosis. 

Errors  in  diagnosis  may  be  made  in  two  directions.     On  the  one 
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hand,  carcinoma  may  frequently  be  overlooked ;  on  the  other  hand, 
chronic  or  snbacute  gastritis,  anemia,  nervous  dyspepsia,  even  hyper- 
secretion and  still  other  pathologic  conditions  of  the  stomach,  may  be 
mistaken  for  carcinoma.  The  only  way  in  which  to  avoid  snch  errors 
is  to  perform  all  the  methods  of  examination  that  we  have  described. 
We  should  never  attach  too  much  importance  to  one  single  symptom, 
but  always  consider  the  whole  syndrome.  It  would  lead  us  too  far  were 
we  to  enter  into  a  discussion  of  single  symptoms  and  their  particular 
significance  in  this  place ;  we  have  already  done  that  in  previous  para- 
graphs. I  do  not  believe  that  the  diagrammatic  tables  of  diagnosis  that 
we  find  in  so  many  text-books  are  of  much  value ;  nor  do  I  think  that 
we  can  make  a  diagnosis  by  placing  diagrammatically  symptoms  of  ulcer, 
gastritis,  and  nervous  dyspepsia  in  juxtaposition  to  those  of  carcinoma. 
Errors  of  diagnosis  are  not,  as  a  rule,  made  from  lack  of  knowledge  of 
these  more  important  symptoms  of  the  different  diseases,  but  from 
wrong  interpretation  of  the  examinations  that  are  made.  Of  what  use 
are  these  diagrammatic  schemes  if  a  tumor  is  thought  to  be  of  the 
stomach  when  it  arises  in  some  other  organ ;  or  if  ectasy  is  diagnosed 
because  the  greater  curvature  happens  to  extend  below  the  umbilical 
line,  when  subsequent  examination  of  the  stomach  reveals  that  the 
organ  is  not  enlarged  at  all,  but  only  displaced  do^vnward,  so  that  this 
ectasy  was  a  simple  gastroptosis  ?  It  is  particularly  in  this  direction 
that  most  diagnostic  errors  are  committed.  I  thmk  every  practitioner 
who  has  had  much  experience  will  indorse  this  statement.  Of  what  use 
are  such  statements  as  "  carcinoma  is  usually  a  disease  of  advanced 
years ;  ulcer  usually  appears  in  young  subjects  ;  nervous  dyspepsia  and 
gastritis  occur  at  any  age  " — when  we  remember  that  carcinoma  occurs 
in  children  and  young  people,  and  that  ulcers  are  frequently  encountered 
in  old  persons? 

From  a  statistical  point  of  view,  the  fact  that  this  or  that  disease 
occurs  with  greater  frequency  at  this  or  that  age  is  interesting ;  practi- 
cally, however,  this  knowledge  helps  us  little  in  individual  cases,  par- 
ticularly as  we  know  that  the  disease  may  occur  at  any  age.  The  same 
applies  to  statistics  that  teach  us  that  in  certain  diseases  a  certain  symp- 
tom is  rare,  and  that  the  same  symptom  is  frequent  in  another  disease. 
As  all  these  points  are  of  no  practical  importance  whatever,  I  shall  not 
waste  time  in  formulating  diagrammatic  schemes  of  diagnosis,  however 
fascinating  they  may  be  to  the  beginner.  All  the  really  essential  points 
I  have  discussed  thoroughly  in  the  section  on  Symptomatology. 

It  seems  hardly  necessary  to  describe  the  points  in  the  differential 
diagnosis  between  ulcer  and  carcinoma.  The  symptoms  are  so  pro- 
nounced in  either  disease-form  that  the  two  conditions  can  hardly  be 
confounded  ;  this  could  occur  only  if  the  symptoms  are  not  typical. 
The  diagnosis  can  never  be  made  by  studying  one  of  the  schemes  men- 
tioned above,  and  sieeing  whether  more  symptoms  correspond  to  ulcer 
than  to  carcinoma.  Beginners  are  in  the  habit  of  making  a  diagnosis 
in  this  way ;  but  this  is  altogether  wrong,  for  even  a  single  symptom 
that  does  not  fit  into  the  frame  of  the  whole  symptom-complex  of  the 
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disease  that  seems  to  be  present  should  lead  us  to  doubt  the  diagnosis. 
AYe  should  not,  therefore,  ask  whether  more  ulcer  symptoms  or  more 
ordinary  cancer  symptoms  are  present  in  any  given  case,  but  whether 
all  the  symptoms  fit  into  the  frame  of  the  disease  we  assume  to  be 
present ;  cachexia,  for  instance,  hematemesis,  vomiting,  emaciation,  may 
all  be  absent  and  still  the  diagnosis  carcinoma  be  correct,  because  the 
whole  symptom-complex,  the  development  of  the  disease,  its  duration, 
and  its  course  can  be  interpreted  to  signify  only  carcinoma. 

Every  diagnosis  should  be  based  on  a  careful  examination.  Before 
rendering  a  definite  diagnosis,  it  should  not  only  always  be  determined 
whether  a  tumor  is  present,  but  also  whether  it  belongs  to  the  stomach. 
Ectasy  and  gastroptosis  should  not  be  confounded  with  cancer  of  the 
stomach,  because  we  have  definite  methods  of  differentiating  these  con- 
ditions. But  even  if  we  perform  all  the  examinations  outlined,  and  are 
thorough  masters  of  the  technic  of  these  examinations,  it  may  happen 
that  it  is  impossible  to  make  a  diagnosis  unless  the  patient  is  observed 
for  a  long  time.  This  applies  particularly  to  the  differential  diagnosis 
between  gastritis  and  cancer.  Then,  there  will  always  be  cases  in 
which  we  make  mistakes.  If  the  diagnostician  is  conservative  and 
careful,  he  will,  of  course,  prefer  to  make  no  diagnosis  at  all  in  doubt- 
ful cases. 

Guiuard  collected  113  cases  of  carcinoma  of  the  stomach  from  the 
Bulletins  de  la  SociMi  anatomique  de  Paris,  only  34  of  which  were  diag- 
nosed. I  consider  this  an  exceptionally  small  proportion,  and  believe  that 
unnecessary  errors  in  diagnosis  must  have  been  made  in  this  series.  No 
one,  of  course,  will  deny  that  we  occasionally  encounter  cases  of  latent 
carcinoma.  This  is  natural,  for  where  a  disease  of  the  stomach  produces 
no  symptoms,  we  can,  of  course,  make  no  diagnosis. 

Bouveret  reports  the  case  of  a  woman  of  twenty-nine  years,  who 
entered  the  hospital  with  bronchopneumonia  and  died  there  of  this  dis- 
ease. Before  the  onset  of  the  pneumonic  symptoms  she  had  never  suf- 
fered from  any  gastric  disturbances,  nor  was  she  emaciated.  On  autopsy 
a  scirrhus  of  the  anterior  wall  of  the  stomach,  as  large  as  half  an  adult 
hand,  was  found. 

Latent  cases  of  carcinoma  like  this  simply  cannot  be  diagnosed. 
In  very  old  men  in  particular  carcinoma  of  the  stomach  seems  to  run 
an  altogether  latent  course,  especially  if  neither  of  the  orifices  of  the 
stomach  is  involved  in  the  carcinomatous  process. 

There  is  another  class  of  cancer  cases  in  which  the  symptoms  that 
are  ordinarily  considered  characteristic  for  carcinoma  are  absent,  but  in 
which  dyspeptic  disturbances,  loss  of  appetite,  belching,  and  general 
weakness  appear.  I  do  not  think  that  these  cases  belong  properly  to 
the  group  of  latent  carcinomata.  If  the  patients  are  advanced  in  years  ; 
if  no  trauma  or  other  injury  has  preceded  the  onset  of  the  dyspeptic 
symptoms ;  if  the  symptoms  have  developed  slowly  and  insidiously,  we 
should  always  consider  the  possibility  of  cancer,  even  though  all  the 
symptoms  are  very  mild.  The  stomach-contents  should,  at  all  events, 
be  repeatedly  analyzed  in  all  such  cases. 
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Although  carcinoma  is  rarely  encountered  in  young  persons,  youth 
by  no  means  excludes  carcinoma ;  for  this  reason  the  age  of  the  patient 
is  no  diagnostic  criterion  in  any  given  case.  According  to  Mathieu, 
carcinoma  is  found  in  persons  under  thirty  in  1  per  cent,  of  all  cases. 
In  young  subjects  the  course  of  carcinoma  in  general  is  more  rapid,  and 
deviates  in  other  respects  from  the  course  of  the  disease  in  older  people. 
In  young  subjects,  for  instance,  anorexia  and  cachexia  may  remain 
absent  for  a  long  time.  The  patients  look  pale  and  anemic,  but  do  not 
present  the  yellow,  decayed  appearance  that  we  are  accustomed  to  see  in 
carcinoma ;  ascites  and  anasarca,  according  to  Mathieu,  are  more  fre- 
quently found  in  young  persons  than  in  old  subjects.  This  is  due  to  the 
fact  that  in  the  former  patients  peritonitis  or  general  peritoneal  carcinosis 
usually  complicates  the  disease. 

There  are  certain  rare  cases  that  merit  particular  mention  in  which 
carcinoma  presents  the  picture  of  a  severe  anemia.  Carcinoma  per  se, 
as  a  rule,  leads  to  anemia  sooner  or  later ;  there  are,  however,  certain 
cases  of  carcinoma  in  which  the  anemic  symptoms  are  conspicuous  from 
the  beginnmg  and  seem  to  be  altogether  out  of  proportion  to  the  mild 
dyspeptic  symptoms  that  are  complained  of  at  the  same  time.  This 
disproportion  frequently  leads  to  the  diagnosis  of  severe  anemia.  The 
diagnosis  of  carcinoma  in  these  cases  is  frequently  missed,  particularly 
where  the  more  important  symptoms  of  carcinoma,  as  hematemesis, 
ectasy,  and  tumor,  are  absent.  The  diagnosis  may  be  very  difficult, 
particularly  if  the  patients  are  young.  In  anemia,  it  is  true,  the  adipose 
layer  remains  fairly  well  preserved,  even  though  the  patients  look  very 
pale,  whereas  in  carcinoma  the  panniculus  adiposus  usually  disappears 
early  in  the  course  of  the  disease.  In  simple  anemia,  moreover,  we  fre- 
quently hear  the  well-known  murmurs  over  the  heart  and  the  veins. 
In  carcinoma  these  abnormal  heart-  and  vessel-sounds  are  frequently 
absent.  The  most  important  information,  however,  is  given  us  by  an 
examination  of  the  gastric  juice,  and  the  results  of  this  analysis  alone 
frequently  enable  us  to  make  the  differential  diagnosis.  To  judge 
from  my  personal  experience,  free  hydrochloric  acid  is  not,  as  a  rule, 
absent  in  anemia ;  on  the  contrar}^,  we  frequently  find  hyperacidity. 
It  would  be  interesting  to  examine  the  digestive  powers  of  the  stomach 
in  every  case  of  severe  anemia.  In  this  particular  instance  a  study  of 
the  gastric  chemism  has  additional  diagnostic  importance.  If  it  can  be 
demonstrated  that  the  secretion  of  gastric  juice  is  normal,  or  that  there 
is  hyperacidity,  the  diagnosis  of  carcinoma  will  be  rendered  very  doubt- 
ful. Inversely,  of  course,  the  secretion  of  gastric  juice  may  be  very 
much  reduced  in  simple  anemia ;  in  other  words,  there  may  be  achylia 
gastrica  due  to  primary  atrophy  of  the  gastric  mucosa. 

Cases  that  are  complicated  with  ascites  also  present  diagnostic  diffi- 
culties. This  complication  is  seen  particularly  if  there  is  carcinosis  of 
the  peritoneum,  if  the  portal  vein  is  compressed,  and  if  similar  condi- 
tions obtain  that  lead  to  the  accumulation  of  fluid  in  the  peritoneal 
cavity.  If  at  the  same  time  the  inguinal  glands  are  indurated ;  if  the 
patients  are  old  subjects  with  cachexia,  we  are  justified  in  assuming  that 
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a  carcinomatous  process  is  going  on.  Similar  conditions,  it  is  true,  are 
.seen  in  tuberculosis  of  the  peritoneum.  If  the  ascitic  fluid  is  hemor- 
rhagic, this  may  be  considered  another  factor  in  favor  of  carcinoma  ;  but 
even  if  we  succeed  in  demonstrating  the  presence  of  numerous  tumors 
in  the  abdomen  after  withdrawal  of  the  ascitic  fluid,  and  if  we  can 
demonstrate  that  they  are  earcinomat(jus,  we  arc  not  justified  in  diag- 
nosing the  presence  of  a  carcinoma  of  the  stomach  even  though  dyspeptic 
symptoms  are  present.  If  there  is  multiple  carcinomatosis  of  the  peri- 
toneum, it  is  frequently  altogether  impossible  to  determine  the  form  and 
position  of  the  stomach.  Here,  too,  analysis  of  the  stomach-contents 
is  essential  to  the  diagnosis. 

The  differential  diaernosis  between  carcinoma  and  tuberculosis  of  the 
peritoneum  is,  as  a  rule,  not  difficult.  The  latter  disease  is  more  fre- 
quent in  youth  than  in  old  age,  its  course  is  slower,  and  the  process  may 
remain  stationary  for  prolonged  periods  of  time.  In  the  majority  of 
cases,  particularly  if  the  stomach-contents  is  analyzed,  it  will  be  found 
an  easy  matter  to  differentiate  tuberculosis  from  carcinoma. 

Hiibner  ^  reported  the  following  case  some  years  ago  from  my  clinic, 
and  I  quote  his  report  in  this  place  in  order  to  show  the  difficulties  that 
may  be  present  if  ascites  complicates  carcinoma : 

The  patient  was  a  woman  of  fifty-five  years.  The  first  symptom  that  she  com- 
plained of  was  swelling  of  the  abdomen.  This  condition  soon  necessitated  para- 
centesis. She  stated  that  the  fluid  aspirated  was  hemorrhagic.  Soon  after  the 
first  puncture  the  abdomen  became  enlarged  again,  the  appetite  became  impaired, 
and  the  patient  began  to  emaciate.     She  never  complained  of  pain. 

Examination  when  she  entered  the  clinic  revealed  the  following:  Cachec- 
tic subject,  with  icterus,  ascites,  and  edema  of  the  abdominal  walls.  No  abnor- 
malities in  the  liver  nor  the  spleen.  While  she  was  in  the  hospital  she  repeatedly 
vomited  coffee-ground  material.  The  appetite  was  soon  completely  lost,  and 
vomiting  occurred  after  each  meal.  She  finally  died  of  general  inanition.  The 
stomach-contents  was  repeatedly  examined,  and  free  hydrochloric  acid  found  on 
each  occasion. 

The  following  diagnosis  was  made :  Carcinomatosis  of  the  peritoneum  ;  carci- 
noma of  the  liver;  no  carcinoma  of  the  stomach.  The  starting-point  of  the  car- 
cinomatous process  remained  obscure.  Careful  palpation  of  the  abdominal  organs 
was  impossible,  owing  to  the  ascites.  Even  though  this  patient  had  suffered  from 
several  attacks  of  hematemesis  and  had  been  afilicted  with  severe  dyspeptic  dis- 
turbances, the  diagnosis  carcinoma  of  the  stomach  seemed  improbable,  owing  to 
the  constant  presence  of  free  hydrochloric  acid. 

Autopsy  revealed  carcinoma  of  the  gall-bladder,  of  the  lymph-glands,  of 
the  porta  hepatis,  of  the  mesentery,  and  of  the  peritoneum.  The  hematemesis 
was  produced  by  ruptured  varices  of  the  esophagus. 

If  we  had  aspirated  the  ascitic  fluid  in  this  case,  we  would  have  dis- 
covered another  apparent  clue  for  the  diagnosis  of  carcinoma,  for  on 
autopsy  we  found  that  the  pyloric  portion  of  the  stomach  was  adherent 
to  the  carcinomatous  gall-bladder  and  formed  a  circumscribed  tumor 
that  protruded  below  the  margin  of  the  liver.  If  we  had  found  this 
tumor  in  the  region  of  the  pylorus,  we  would  probably  have  made  the 
diagnosis  "  carcinoma  of  the  stomach  "  on  the  basis  of  this  symptom. 
This  case  teaches  us,  on  the  one  hand,  how  difficult  it  is  to  make  the 
diagnosis  if  ascites  is  present,  and,  on  the  other,  how  important  it  is  to 
1  Berlin,  klin.  Wochenschr.,  1886,  No.  13. 
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study  the  totality  of  the  symptoms.  It  also  shows  us  how  important  a 
single  symptom  may  be.  In  this  case,  at  all  events,  the  presence  of 
free  hydrochloric  acid  led  us  to  assume  that  the  stomach  was  not  in- 
volved in  the  carcinomatous  process.  In  addition  we  are  able  to  deter- 
mine that  no  ulcer  had  preceded  the  symptoms  then  present.  All  our 
assumptions  in  this  instance  were  corroborated  by  the  autopsy. 

If  ascites  is  present,  it  is,  as  a  rule,  impossible  to  palpate  the  bound- 
aries and  the  position  of  the  stomach  unless  the  ascitic  fluid  is  removed 
by  paracentesis.  The  same  applies  to  the  discovery  of  tumors  of  the 
stomach  and  of  other  abdominal  organs. 

The  case  that  we  have  just  recited  also  demonstrates  that  vomiting 
of  coifee-ground  material  is  no  positive  sign,  for  here  the  cofPee-ground 
material  did  not  come  from  the  stomach,  but  from  the  ruptured  varix 
of  the  esophagus ;  from  this  point  the  blood  poured  into  the  stomach 
and  was  finally  evacuated  by  vomiting.  This  symptom,  nevertheless, 
is  valuable,  and  I  believe  we  should  think  of  carcinoma  in  every  case 
in  which  coifee-ground  material  is  vomited,  but  should,  of  course, 
refrain  from  making  a  diagnosis  unless  all  the  other  symptoms  indicate 
carcinoma.  If  certain  symptoms  are  presented  that  do  not  coincide 
with  this  diagnosis,  we  should  be  conservative  in  rendering  a  decision. 
The  hemorrhages  in  carcinoma  are,  as  a  rule,  small ;  the  blood  comes 
from  small  arteries,  and  remains  in  the  stomach  for  a  long  time,  hence 
the  peculiar  cofPee-ground  appearance.  Severe  hemorrhages  occur  very 
rarely.  If  much  blood  is  poured  into  the  stomach,  it  is  immediately 
evacuated,  so  that  in  these  instances  the  blood  is  light  red  in  color. 

I  refer  to  the  section  on  the  Symptomatology  for  discussion  of 
the  diagnostic  significance  of  carcinomatous  cachexia.  The  longer  the 
carcinoma  exists,  the  greater  the  impairment  of  the  secretory,  and  par- 
ticularly the  motor,  powers  of  the  stomach,  and  the  more  pronounced  the 
cachexia.  If  the  orifices  of  the  stomach  are  not  involved  by  the  car- 
cinomatous process ;  if  the  motor  power  of  the  stomach  remains  intact 
for  a  long  time,  so  that  the  small  intestine  can  vicariously  assume  the 
role  of  the  stomach,  cancer  patients  may  present  a  relatively  healthy 
appearance  for  a  long  time.  The  sooner  the  motor  power  of  the  stomach 
becomes  impaired,  the  more  rapid  the  development  of  cachexia.  Cach- 
exia, therefore,  may  be  considered  an  index  of  the  disturbance  of  nutri- 
tion. However  important  cachexia  may  be,  the  absence  of  this  symptom 
does  not  necessarily  exclude  carcinoma.  In  the  early  stages  of  the  dis- 
ease cachexia  is  frequently  absent  or  very  slight,  and  it  is  particularly 
at  this  time  that  a  diagnosis  should  be  made. 

The  presence  of  a  swelling  is  usually  considered  a  very  important 
symptom.'  On  the  one  hand,  however,  tumors  of  other  organs  may 
seem  to  belong  to  the  stomach  ;  on  the  other  hand,  even  large  tumors 
of  the  stomach  may  not  be  palpable,  or  palpable  only  at  certain  times. 
In  the  earlier  stages  of  carcinoma  a  tumor  is,  as  a  rule,  absent. 

I  have  already  mentioned  a  case,  when  discussing  the  symptoms  of 

^  Penzoldt  recommends  examination  under  an  anessthetic  (chloroform)  in  order  to 
render  the  palpation  of  the  tumor  easier. 


DIAGNOSIS. 


707 


carcinoma,  in  which  the  tumor  could  be  felt  only  when  the  patient  was 
lying  on  his  back.  I  have  quoted  another  case  in  which  carcinoma  was 
diagnosed  a  long  time  before  the  tumor  could  be  discovered,  and  have, 
finally,  mentioned  a  number  of  cases  in  which  the  tumor  was  altogether 
inaccessible  to  palpation,  although  it  had  attained  a  consideral)le  size. 

Tumors  that  are  situated  at  the  lesser  curvature,  particularly  if  they 
are  small,  may  easily  escape  detection.  If  the  liver  is  situated  in  front 
of  the  tumor,  the  latter  may  also  frequently  remain  hidden.  Tumors 
of  the  posterior  wall  can  usually  be  felt  only  at  certain  times  and  under 
certain  conditions.     I  recently  had  a  case  of  this  kind  under  my  care. 

W.  Gr.,  a  country  letter-carrier  fifty-five  years  old,  had  always  been  perfectly 
healthy,  with  the  exception  of  mild  rheumatic  symptoms.  About  half  a  year 
before  he  entered  the  clinic  he  complained  of  gastric  symptoms  for  the  first  time. 
He  was  admitted  on  April  24,  1894.  He  was  unable  to  eat  diflferent  articles  of 
food,  and  complained  a  good  deal  of  heartburn  ;  later  even  a  small  amount  of 
food  produced  distention  of  the  gastric  re- 
gion and  pyrosis.  He  never  complained  j 
of  violent  pain.  Whenever  the  patient 
ate  more  than  usual,  vomiting  occurred. 
As  soon  as  the  patient  got  rid  of  the  stom- 
ach-contents by  vomiting  he  felt  relieved. 
The  appetite  was  moderate. 

Examination  revealed  a  very  anemic 
and  a  very  much  emaciated  subject.  The 
epigastric  region  was  retracted.  A  hard, 
movable  tumor  about  as  large  as  a  small 
adult  fist  was  felt  in  the  pyloric  region. 
At  times  the  stomach  seemed  very  much 
distended.  The  organ  occupied  an  almost 
vertical  position,  and  was  freely  movable 
on  respiration  (see  Fig.  25).  Distinct  per- 
istaltic movements  extending  from  left  to 
right  could  frequently  be  seen.  The  lesser 
and  the  greater  curvature  could  occasion- 
ally be  seen  when  the  stomach  became 
distended.  The  greater  curvature  was 
situated  about  a  finger's  breadth  below 
the  umbilicus.  The  stomach  throughout 
its  whole  extent  had  a  uniformly  elastic 
feel.  The  portion  of  the  organ  in  which 
the  tumor  was  located,  of  course,  felt 
harder.  A  distinct  succussion-sound  could 
be  produced  over  the  whole  stomach.  It 
was  noticed  that  the  tumor  became  distinctly  palpable  as  soon  as  the  stomach 
became  spontaneously  distended  or  was  artificially  inflated.  Under  these  condi- 
tions it  was  almost  impossible  to  palpate  the  swelling,  whereas  the  tumor  could 
be  very  distinctly  palpated  when  the  stomach  was  empty. 

The  great  respiratory  motility  of  the  stomach,  coupled  with  the  fact  that  the 
lesser  curvature  was  so  distinctly  visible,  led  us  to  suspect  a  vertical  dislocation 
of  the  stomach.  We  were  strengthened  in  this  view  by  the  observation  that  the 
tympanitic  area  of  the  stomach  extended  almost  to  the  fifth  rib  on  the  left  side. 
An  analysis  of  the  stomach-contents  revealed  the  absence  of  free  hydrochloric 
acid  and  ihe  presence  of  much  lactic  acid.  Even  after  the  administration  of  oat- 
meal soup  abundant  quantities  of  lactic  acid  v/ere  found.  Toward  the  end  the 
patient  repeatedly  vomited  coffee-ground  material.  Death  ensued  three  weeks 
after  admission. 

The  clinical  diagnosis,  carcinoma  of  the  posterior  wall  of  the  stomach 
in  the  region  of  the  pylorus,  was  made.     We  assumed  that  the  tumor 


Fig.  25.— a;,  Tumor  ;  a,  lower  boundary  of  the 
stomach ;  6,  same  on  deep  inspiration. 
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Fig.  26— AV.  Gr.,  carcinoma  of  the  pyloric  region. 


DIAGNOSIS. 


709 


was  located  iu  this  position  because  it  disappeared  as  soon  as  the  stomach 
became  spoutaueously  distended  or  was  artificially  inflated,  and  reap- 
peared Avhen  the  stomach  was  not  distended.  At  this  time,  in  fact,  it 
could  be  distinctly  palpated  and  its  outlines  determined.  This  assump- 
tion was   corroborated  by  the  autopsy  (see  Fig.  2G).     I  consider  the 


Fig.  27. — \V.  Gr.,  carcinoma  of  the  pyloric  region.    Cauliflower  growth  of  the  posterior  wall. 
Vertical  position  of  the  stomach.    Ptosis  of  the  transverse  colon.    Situs. 


symptom  we  have  described — namely,  the  appearance  of  the  tumor 
when  the  stomach  was  empty  and  its  disajipearance  when  the  organ 
became  distended — a  very  valuable  point  in  the  diagnosis  of  tumors  of 
the  posterior  wall. 
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This  case  is  interesting  in  another  respect — namely,  in  regard  to  the 
great  respiratory  motility  of  the  stomach.  The  lower  boundary  of  the 
stomach,  in  fact  the  whole  organ,  moved  downward  for  two  or  three 
finger's  breadths  when  the  patient  inspired  deeply  in  the  dorsal  position. 
The  outlines  of  the  stomach  became  clearly  visible  whenever  the  organ 
was  spontaneously  or  artificially  inflated.  A  portion  of  the  lesser  cur- 
vature could  always  be  distinctly  recognized.  Compare  Figs.  27  and 
28,  which  represent  the  postmortem  appearance.  In  Fig.  27  the  posi- 
tion of  the  organs  when  the  abdominal  cavity  was  opened  is  depicted. 
In  Fig.  28  the  ribs  are  taken  away  and  the  liver  is  pulled  back.  The 
only  explanation  for  the  appearance  of  the  lesser  curvature  was  ptosis 


Fig.  28.— W.  Gr.,  carcinoma  of  the  region  of  the  pylorus.    The  liver  is  pulled  back.    Vertical 

position  of  the  stomach. 


or  vertical  dislocation  of  the  stomach.  The  only  explanation  of  the 
great  respiratory  motility  of  the  organ  was  either  adhesion  of  the  pylorus 
with  the  livQr,  or  a  close  approximation  of  the  stomach  to  the  diaphragm. 
The  great  motility  of  the  tumor  argued  against  the  former  supposition ; 
the  visibility  of  the  lesser  curvature  and  the  low  position  of  the  pylorus 
against  the  latter. 

Within  recent  years  numerous  investigators  have  expressed  the 
opinion  that  the  stomach  possesses  respiratory  motility  only  if  it  is  in  a 
normal  position,  whether  it  is  dilated  or  not,  but  that  the  stomach  when 
in  an  abnormal  position  does  not  possess  this  motility.  These  state- 
ments were  made  on  the  basis  of  transillumination  experiments.  I  do 
not  think  that  this  view  in   so  generalized  a  form  is  correct.     In  our 
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case  the  lesser  curvature  was  visible,  and  this  certainly  indicated  that 
there  was  gastroptosis.  The  dislocation  of  the  stomach  was  unilateral, 
however,  as  was  shown  by  the  autopsy  ;  in  other  words,  there  was  a 
vertical  dislocation,  the  fundus  remaining  in  contact  with  the  diaphragm. 
We  see,  therefore,  that  the  respiratory  motility  of  the  stomach  need  not 
be  altered  in  any  respect,  even  though  the  organ  occupies  a  vertical 
position.  It  is  probable  that  in  our  case  the  vertical  dislocation  of  the 
stomach  was  acquired,  and  that  it  w^as  due  to  the  traction  exercised  by 
the  tumor. 

Incidentally  I  wish  to  call  attention  to  the  fact  that  the  portion  of 
the  organ  that  corresponded  to  the  hypertrophied  pyloric  region  showed 
particularly  active  and  distinct  peristaltic  movements.  This  is  shown 
very  clearly  in  Fig.  26. 

There  is  active  controversy  in  regard  to  the  motility  or  non-motility 
of  tumors  of  the  stomach,  and  I  have  already  discussed  the  more  im- 
portant aspects  of  this  question  in  the  section  on  the  Symptomatology. 
As  a  rule,  the  respu-atory  movements  of  the  diaphragm  are  transmitted 
to  the  stomach  and  to  any  tumors  that  may  be  present  in  the  stomach, 
provided  the  organ  is  situated  in  its  normal  position  and  is  not  anchored 
in  some  place  by  adhesions.  The  motility  of  the  stomach  is,  therefore, 
always  transmitted  ;  for  the  stomach  merely  follows  the  respiratory 
excursions  of  the  diaphragm.  The  amplitude  of  these  respiratory  excur- 
sions varies  according  to  the  type  of  breathing,  the  intra-abdominal 
pressure,  the  tension  of  the  abdominal  walls,  and  numerous  other  factors. 
I  think  that  the  respiratory  motility  of  the  stomach,  and  particularly  of 
tumors  of  the  stomach,  is  not  so  pronounced  as  in  tumors  of  the  liver 
and  of  the  spleen.  There  is  one  exception  to  this  rule,  however,  for 
the  motility  of  tumors  of  the  stomach  is  always  greater  than  the  motility 
of  tumors  of  the  liver  and  the  spleen  if  the  pylorus  itself  is  adherent 
to  the  liver.  The  differences  in  the  motility  of  the  different  organs  are 
merely  differences  of  degree.  If  the  whole  stomach  is  dislocated  and 
if  it  is  no  longer  in  contact  with  the  diaphragm,  as  in  pronounced  gas- 
troptosis, the  respiratory  motility  of  the  organ  is  lost.  If  the  stomach 
is  merely  displaced  vertically,  it  may  still  possess  pronounced  respiratory 
motility.  This  is  clearly  demonstrated  by  the  case  I  have  reported 
above. 

The  determination  of  "  exspiratory  fixation  "  of  the  stomach  is  more 
important  for  the  diagnosis  than  the  test  for  the  respiratory  motility  of 
the  organ.  Minkowski  ^  described  this  phenomenon  for  the  first  time. 
If  a  tumor  belonging  to  the  stomach,  the  intestine,  or  the  mesentery  is 
grasped  between  the  fingers  and  fixed  in  one  position  at  the  height  of 
inspiration,  the  upward  movement  of  the  tumor  on  expiration  can  be 
prevented.  If  the  tumor  of  the  stomach  is  adherent  to  the  liver,  this  is 
impossible,  nor  is  it  possible  in  tumors  that  belong  to  the  liver  or  the 
spleen.  If  the  whole  stomach  is  dislocated,  it  is  particularly  easy  to 
prevent  respiratory  upward  movement  of  the  tumor  by  fixation. 

The  position  that  the  tumor  occupies  when  the  stomach  is  filled  to 
'  Berlin.  kUn.   Wochensch?-.,  1888,  No.  31. 
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different  degrees  is  particularly  important.  If  patients  with  a  tumor 
of  the  stomach  are  examined  both  when  the  stomach  is  empty  and  when 
it  is  artificially  inflated,  marked  differences  in  the  position  of  the  tumor 
will  be  discovered.  As  soon  as  the  gas  or  the  air  is  allowed  to  escape, 
the  tumor  will  drop  back  into  its  former  position.  The  movements  that 
the  growth  makes  during  and  after  inflation  will  depend  altogether  on 
its  seat. 

Tumors  of  the  pylorus  on  inflation  of  the  stomach  usually  move  down- 
ward and  to  the  right ;  less  frequently  upward  and  to  the  right.  The 
movements  of  tumors  situated  at  the  lesser  curvature  vary.  Occasion- 
ally the  whole  stomach  moves  downward  when  it  is  inflated.  In  instances 
of  this  kind  tumors  of  the  lesser  curvature  also  move  downward,  and 
the  entrance  of  the  swelling  into  the  gastric  region  can  frequently  be 
determined.  As  a  rule,  however,  tumors  of  the  lesser  curvature  disap- 
pear backward  and  upward  when  the  stomach  is  inflated,  provided  they 
are  not  adherent  to  the  liver.  This  dislocation  backward  and  upward 
is  due  to  the  fact  that  distention  of  the  stomach  with  gas  causes  the 
greater  curvature  to  bulge  forward.  A  knowledge  of  this  phenomenon 
may  occasionally  enable  us  to  differentiate  tumors  of  the  stomach  from 
tumors  of  the  left  lobe  of  the  liver,  for  the  latter  are  usually  forced 
against  the  anterior  abdominal  wall  when  the  stomach  is  inflated,  whereas 
the  former,  as  I  have  said,  are  forced  in  an  opposite  direction.  Tumors 
of  the  -posterior  wall  of  the  stomach  that  are  accessible  to  palpation 
when  the  stomach  is  empty  may  disappear  after  inflation  of  the  organ. 
Tumors  of  the  anterior  wall  of  the  stomach  and  of  the  greater  curvature 
usually  become  dislocated  downward  on  inflation,  and  occasionally  become 
less  accessible  to  palpation. 

This  locomotion  of  tumors  according  to  the  state  of  distention  of 
the  stomach  is  important  not  only  for  the  diagnosis  of  the  location  of 
the  tumor,  but  also  for  determining  whether  or  not  adhesions  exist. 
The  latter  point  is  of  great  practical  importance,  for  the  motility  of  the 
tumor  demonstrates  at  once  that  widespread  and  solid  adhesions  have 
not  formed.  This  is  particularly  important  whenever  surgical  inter- 
ference is  contemplated.  The  importance  of  this  method  of  examining 
the  stomach  both  when  it  is  empty  and  when  it  is  disteuded  with  air 
has  not  yet,  it  appears  to  me,  been  sufficiently  recognized,  nor  is  it 
employed  as  universally  as  it  should  be.  In  doubtful  cases  inflation  of 
the  colon  may  be  performed,  as  this  procedure  may  furnish  valuable 
information.  If  this  adjuvant  to  the  diagnosis  were  employed  in  all 
cases  of  abdominal  tumor  in  Avhich  the  location  of  the  tumor  is  unde- 
termined, fewer  mistakes  in  the  localization  of  the  tumor  would  be  made, 
and  tumors  of  the  stomach  would  not  so  frequently  be  mistaken  for 
tumors  of  other  organs.  Even  if  it  is  firmly  established  that  the  swell- 
ing felt  is  a  tumor  of  the  stomach,  inflation  should  still  be  performed, 
for  no  other  manipulation  gives  us  better  information  in  regard  to  the 
form,  size,  and  position  of  "the  stomach  and  the  motility  of  the  tumor. 

Errors  in  the  opposite  direction  are  also  frequent.  The  head  of  the 
normal  or  diseased  pancreas  has  frequently  been  mistaken  for  a  tumor 
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of  the  stomach.  It  is  possible  frequently  to  feel  the  pancreas  in  thin 
subjects  with  relaxed  and  flaccid  abdominal  walls.  Even  though  no 
tumor  is  present  in  the  pancreas,  the  organ  can  occasionally  be  palpated 
in  the  epigastric  region.  If  dyspeptic  disturbances  are  present  at  the 
same  time,  the  pancreas,  on  superficial  examination,  may  be  mistaken 
for  a  tumor  of  the  stomach.  If  the  stomach  is  inflated,  provided,  of 
course,  the  organ  is  in  its  normal  position,  the  tumor  disappears  com- 
pletely. This  disappearance  is  not,  however,  an  aljsolute  proof  that  the 
tumor  does  not  belong  to  the  stomach,  for  tumors  of  the  posterior  wall 
or  the  lesser  curvature  of  the  stomach  may  also  disappear  on  inflation. 
If,  at  the  same  time,  the  stomach  should  be  dislocated  downward,  the 
possibility  of  error  is  still  greater.  I  observed  a  case  of  this  kind  about 
three  years  ago. 

This  patient,  a  merchant  of  fifty-four  years,  developed  gastric  disturbances 
and  frequent  attacks  of  diarrhea  several  months  before  I  saw  him.  As  a  result 
of  these  disturbances  his  general  nutrition  became  very  much  impaired.  In  the 
beginning  all  the  symptoms  he  complained  of  were  attributed  to  a  simple  gastro- 
intestinal catarrh.  After  a  short  time,  however,  a  tumor  that  was  believed  to 
belong  to  the  stomach  was  discovered  in  the  epigastric  region.  At  the  same 
time  it  was  found  that  the  lower  boundary  of  the  stomach  extended  below  the 
umbilical  line,  so  that  ectasy  of  the  stomach  was  diagnosed.  The  diagnosis,  then, 
was  carcinoma  of  the  stomach  with  secondary  ectasy.  Operative  removal  of  the 
tumor  was  proposed.  The  patient  gave  his  consent,  but  requested  that  the 
opinion  of  a  third  physician  be  secured  before  the  operation  was  performed.  For 
this  reason  he  came  to  my  clinic. 

I  examined  the  patient  carefully  and  employed  the  method  of  inflation.  I 
found  that  the  lower  boundary  of  the  stomach  was  situated  low  down  below  the 
umbilicus,  but  that  the  lesser  curvature  was  also  dislocated  downward ;  in  other 
words,  that  we  were  not  dealing  with  ectasy,  but  with  gastroptosis.  The  tumor 
was  situated  above  the  lesser  curvature,  and  had  nothing  Avhatever  to  do  with  the 
stomach ;  it  was  merely  the  pancreas  that  was  very  accessible  to  palpation,  owing 
to  the  emaciation  of  the  patient  and  the  downward  dislocation  of  the  stomach. 
Aspiration  of  the  stomach-contents  failed  to  reveal  any  motor  disturbances  or 
any  alterations  in  the  secretion  of  gastric  juice.  The  operation,  of  course,  was 
not  performed.  The  patient  rapidly  recovered,  gained  twenty  pounds  in  a  short 
time,  and  has  been  free  from  all  disturbances  up  to  the  present  time. 

This  case  demonstrates  how  easy  it  is  to  commit  errors  in  diagnosis 
unless  all  the  factors  of  the  case  are  carefully  weighed.  It  also  demon- 
strates how  very  important  it  is  to  employ  all  the  methods  of  examina- 
tion that  we  know  of.  If  artificial  inflation  had  been  performed  in  this 
case  ;  if  the  peptic  and  motor  powers  of  the  stomach  had  been  analyzed, 
the  diagnosis  "  carcinoma  of  the  stomach  "  would  scarcely  have  been 
made,  or  would,  at  least,  have  been  considered  very  improbable.  Sur- 
gical interference,  at  all  events,  would  certainly  not  have  been  recom- 
mended. 

The  pancreas,  however,  may  also  be  the  seat  of  a  tumor,  particularly 
of  a  carcinoma.  Tumors  of  the  pancreas  are  usually  situated  low  do^vn, 
are  movable,  and  can  usually  be  distinguished  by  these  points  from 
tumor  of  the  stomach,  of  the  pylorus,  and  of  the  lesser  curvature,  as 
well  as  from  tumors  of  the  transverse  colon.  If  characteristic  stools 
containing  fat  and  mellituria  are  present,  the  diagnosis  of  disease  of  the 
pancreas  is,  as  a  rule,  easy.     Occasionally  icterus  and  symptoms  of 
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portal  stasis  develop  in  the  course  of  the  afBiction.  A  careful  analysis 
of  the  chemism  of  the  storaach  is,  of  course,  very  important  in  each 
case. 

Tumors  of  other  portions  of  the  intestine  are  rarely  confounded  with 
tumors  of  the  stomach,  excepting  possibly  tumors  of  the  transverse 
colon  and  the  duodenum.  In  doubtful  cases  inflation  of  the  stomach 
and  of  the  colon  will  enable  us  to  render  a  decision.  Tumors  of  the 
transverse  colon,  moreover,  usually  constitute  an  impediment  to  the 
passage  of  the  stools,  so  that  the  bowel  becomes  ver}^  much  distended 
with  fecal  matter  and  gas  above  the  tumor,  particularly  if  the  growth  is 
situated  in  the  ascending  colon.  If  the  carcinoma  of  the  intestine  is 
adherent  to  the  stomach-wall,  its  motility  may  become  impaired.  In 
rare  instances  carcinoma  of  the  intestine  has  been  knoNvn  to  perforate 
into  the  stomach.  If  this  happens,  the  vomit  and  the  stomach-contents 
that  is  removed  by  the  sound  contain  fecal  matter.  If  the  perforation 
is  so  small  that  no  fecal  matter  can  enter  the  stomach,  the  stomach- 
contents  may,  nevertheless,  have  a  distinctly  fecal  odor.  A  case  of 
this  kind  was  reported  by  Leube.  In  all  cases  of  this  character  the 
final  decision  will  be  based  on  an  analysis  of  the  stomach-contents. 

The  differential  diagnosis  between  carcinoma  of  the  stomach  and 
carcinoma  of  the  duodenum  is  more  difficult.  Tumors  of  the  latter 
viscus  are  frequently  indistinguishable  from  carcinoma  of  the  stomach. 
I  called  attention  to  this  fact  some  time  ago,  and  in  order  to  illustrate 
this  more  clearly  I  append  a  case-history  that  I  have  already  published 
in  another  place : 

M.  M.,  widow,  age  fifty,  began,  at  about  Easter,  1885,  to  complain  of  symp- 
toms that  seemed  to  be  due  to  the  presence  of  gall-stones.  Since  that  time  she 
complained  of  loss  of  appetite  and  slight  pain  in  the  region  of  the  right  costal 
arch.  Later  occasional  attacks  of  vomiting  occurred.  The  patient  became  very 
much  emaciated,  and  finally  entered  the  clinic  on  September  28,  1885. 

On  examination  the  patient  was  found  to  be  very  much  emaciated  and  cachec- 
tic. The  liver  was  enlarged,  and  its  lower  margin  hard  and  nodular.  In  a  loca- 
tion corresponding  to  the  incisura  a  very  hard,  nodular,  pear-shaped  tumor  was 
felt  at  the  lower  margin  of  the  liver,  that  merged  directly  into  the  greater  curva- 
ture of  the  stomach.  The  stomach  was  greatly  distended,  and  a  distinct  succus- 
sion-sound  could  be  elicited  over  the  organ.  Icterus  soon  supervened.  Repeated 
attacks  of  vomiting  occurred,  during  which  coifee-ground  material  was  raised. 
The  stomach-contents  was  repeatedly  analyzed,  and  numerous  coarse,  undigested 
morsels  of  food,  in  particular  coarse  meat-fibers,  were  discovered  on  each  occasion. 
The  filtrate  of  the  stomach-contents  gave  no  reactions  for  free  hydrochloric  acid, 
but  a  very  distinct  reaction  for  lactic  acid.     The  patient  died  on  October  28th. 

The  clinical  diagnosis  of  carcinoma  of  the  liver,  probably  starting 
from  the  gall-bladder,  carcinoma  of  the  pylorus,  and  ectasy  of  the  stom- 
ach was  made.  The  advanced  degree  of  ectasy,  the  loss  of  peptic  power 
of  the  gastric  juice,  and  the  vomiting  of  coifee-ground  material  all  indi- 
cated carcinoma  of  the  stomach. 

On  autopsy  a  carcinoma  of  the  gall-bladder  and  liver,  perforation 
of  the  carcinoma  into  the  duodenum,  compression  and  stenosis  of  the 
duodenum  by  the  carcinoma,  carcinoma  of  the  portal  and  retroperitoneal 
glands,  and  general  icterus  were  found. 

A  careful  examination  showed  that  the  mucous  lining  of  the  duo- 
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deimm  bad  been  destroyed  in  tbat  portion  of  tbc  intestine  wbere  tbe 
carcinoma  protruded  into  tbe  duodenum,  so  tbat  tbis  portion  of  tbe  intes- 
tine was  converted  into  a  carcinoma  witb  superficial  ulceration.  Tbe 
larger  nodule  tbat  compressed  tbe  descending  portion  of  tbe  duodenum 
like  a  cylinder  also  consisted  of  masses  of  cylindric  epitbelium  tbat  bad 
undergone  fatty  degeneration.  Tbe  pyloric  ring  was  found  open.  Xo 
evidence  of  carcinoma  was  seen  in  tbe  stomacb.  Tbe  details  of  tbis 
case  may  be  studied  from  tbe  illustration  (see  Fig.  29). 

It  is  bardly  necessary  to  give  my  reasons  for  assuming  tbe  presence 
of  a  carcinoma  of  tbe  stomacb  m  tbis  case.  Tbe  coffee-ground  material 
that  was  vomited  undoubtedly  came 
from  tbe  ulcerated  carcinoma  in  tbe 
first  portion  of  the  duodenum.  Tbis 
case  is  particularly  interesting  in  one 
respect,  for  it  shows  tbat  under  certain 
circumstances  carcinoma  of  tbe  duode- 
num may  be  made  responsible  for  the 
absence  of  free  hydrochloric  acid  in 
the  stomacb.  Tbe  dilatation  of  tbe 
stomach  is  readily  explained  from  tbe 
narrowing  of  the  duodenum.  Tbe 
lumen  of  tbe  intestine  was  a  mere 
slit  in  this  case,  and  naturally  acted 
in  the  same  way  as  a  stenosis  of  the 
pylorus. 

This  case  may  illustrate  tbe  diffi- 
culties encountered  in  rendering  a  dif- 
ferential diagnosis  between  carcinoma 
of  the  stomach  and  tbe  duodenum  ;  it 
also  shows  tbat  ectasy  of  tbe  stomach, 
and  even  coffee-ground  vomit,  although 

they  are  considered  valuable  symptoms  in  tbe  diagnosis  of  carcinoma 
of  the  stomach,  may,  under  certain  circumstances,  also  be  seen  in  car- 
cinoma of  the  duodenum. 

I  remember  another  interesting  case  tbat  I  observed  some  years  ago 
in  which  all  tbe  clinical  symptoms  of  cancer  of  the  stomach  appeared, — 
advanced  ectasy,  absence  of  free  hydrochloric  acid, — but  in  which  au- 
topsy revealed  the  presence  of  a  carcinoma  in  the  upper  portion  of  the 
jejunum,  with  secondary  dilatation  of  tbe  duodenum  and  the  stomach. 

Tbe  determination  of  free  hydrochloric  acid  in  the  stomach-contents 
should,  as  Leube  says,  enable  us  to  render  a  decision  in  cases  of  tbis 
kind.  Tbe  cases,  however,  tbat  I  have  just  described  show  tbat  this  is 
not  necessarily  the  case  in  all  patients,  for  tbe  loss  of  the  peptic  power 
of  tbe  gastric  juice  may,  for  instance,  be  due  to  regurgitation  of  bile  if 
the  carcinoma  is  located  below  tbe  papilla,  or  it  may  be  due  to  atrophy 
of  tbe  gastric  mucosa.  If  constant  regurgitation  of  bile  can  be  demon- 
strated in  any  given  case,  tbis  feature  may  be  utilized  in  tbe  diagnosis 
of  infrapapillary  carcinoma. 


Fig.  29. 
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Occasionally  carcinoma  of  the  gall-bladder  may  be  confounded 
with  carcinoma  of  the  pylorus.  This  is  illustrated  by  the  case  I  have 
just  reported.  The  position  of  a  tumor  of  this  organ  is  so  similar  to 
the  position  of  tumors  of  the  stomach  that  this  point  alone  may  lead  to 
error.  If  the  patients  are  examined  carefully,  however,  it  will,  as  a 
rule,  be  possible  to  differentiate  between  the  two.  Carcinomata  of  the 
gall-bladder  are,  of  com-se,  situated  exactly  in  the  location  of  the  gall- 
bladder ;  they  follow  the  movements  of  the  liver,  show  no  lateral  motil- 
ity, and  do  not  allow  exspiratory  fixation.  When  the  stomach  is  inflated, 
their  position  is  not  changed.  It  may,  of  course,  happen  that  a  tumor 
of  the  pylorus  becomes  adherent  to  the  liver  and  shows  the  same  pecu- 
liarities. Carcinomata  of  the  gall-bladder,  however,  if  they  are  uncom- 
plicated, rarely  produce  serious  dyspeptic  disturbances,  nor  do  they  lead 
to  dilatation  of  the  stomach  unless  abnormal  adhesions  form  that  exer- 
cise traction  on  the  pyloric  portion  of  the  stomach  and  produce  stenosis 
of  this  orifice.  Free  hydrochloric  acid  is  usually  present  in  the  stomach 
in  carcinoma  of  the  ^  gall-bladder,  whereas  in  carcinoma  of  the  stomach 
it  is,  as  a  rule,  absent. 

Tumors  of  the  spleen  and  tumors  of  the  kidney  should  not  be  con- 
founded with  carcinoma  of  the  stomach  if  ordinary  care  is  exercised. 
Enlarged  lymph-glands  situated  near  the  ascending  aorta  may,  however, 
lead  to  error,  particularly  if  the  glands  in  the  radix  mesenterii  are  en- 
larged. If  dyspeptic  symptoms  are  presented  at  the  same  time,  the 
diagnosis  of  carcinoma  may  seem  ver}^  probable ;  if  these  patients,  how- 
ever, are  examined  carefully ;  if,  in  particular,  the  stomach  is  inflated, 
its  motility  tested,  its  contents  analyzed,  the  differential  diagnosis  is 
usually  easy.  Anemysm  of  the  abdominal  aorta  should  be  even  less 
misleading,  and  should  not  be  confounded  with  carcinoma  of  the  stom- 
ach. This  error  could  be  committed  only  if  pulsations  from  the  aorta 
were  transmitted  to  the  tumor  of  the  stomach.  As  a  rule,  however,  it 
can  easily  be  determined  whether  we  are  dealing  with  a  pulsation  that  is 
transmitted  to  some  tumor  or  with  a  tumor  that  performs  independent 
pulsations,  for  in  the  former  instance  the  pulsating  movements  are  felt 
in  one  direction  only — namely,  postero-anteriorly,  whereas  m  the  latter 
instance  the  pulsation  is  expansile  and  is  felt  in  all  directions.  If  the 
subjective  symptoms  of  the  patient  are  studied  carefully ;  if  the  course 
of  the  disease  is  considered ;  if  the  peptic  powers  of  the  stomach  and 
numerous  other  factors  that  we  have  enumerated  are  studied,  the  two 
diseases  should  not  be  confounded. 

Carcinomata  of  the  mesentery  and  the  peritoneum  or  sacculated  peri- 
toneal exudates  may  occasionally  be  confusing.  Inflation  rarely  enables 
us  to  arrive  at  definite  conclusions,  because  tumors  of  the  mesentery  are 
usually  dislocated  downward  in  the  same  way  as  tumors  of  the  stomach. 
Inflation  of  the  intestine  also  causes  tumors  of  the  mesentery  to  move 
dowTiward,  and  at  the  same  time  forces  them  anteriorly  against  the  ab- 
dominal wall.  At  the  same  time  inflation  gives  us  some  valuable  infor- 
mation, because  this  procedure  renders  the  boundaries  of  the  stomach 
more  distinct,  so  that  the  organ  can  frequently  be  differentiated  from 
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the  tumor.  Examination  of  the  stomach-contents  also  aids  us  in 
making  a  differential  diagnosis  between  these  diseases.  Tumors  of  the 
mesentery  and  growths  of  the  peritoneum  are  usually  more  diffusely 
distributed  than  carcinomata  of  the  stomach,  and  are  rarely  movable  on 
respiration.  In  general  they  cannot  be  moved  about  in  the  abdomen. 
It  is  frequently  very  dithcult  to  decide  whether  or  not  carcinoma  of  the 
stomach  is  present  in  addition  to  cancerous  nodules  that  may  be  felt  in 
the  mesentery  or  the  peritoneum.  If  in  cases  of  this  character  a  tumor 
of  the  stomach  cannot  be  felt,  the  only  method  at  our  disposal  is  to 
analyze  the  stomach-contents  and  to  test  for  free  hydrochloric  acid.  If 
the  latter  is  found  present,  the  diagnosis  of  cancer  of  the  stomach  is 
rendered  very  improbable. 

Abscesses  of  the  abdominal  walls  can  be  confounded  with  carci- 
nomata of  the  stomach  only  if  a  very  superficial  examination  is  made. 
The  same  applies  to  subserous  lipomata  and  epigastric  hernia. 

Encapsulated  foreign  bodies — gastroliths — are  said  to  have  simulated 
malignant  growths  of  the  stomach  in  several  instances.  In  cases  of  this 
kind  the  history  of  the  case  and  the  analysis  of  the  stomach-contents 
should  always  enable  us  to  demonstrate  that  the  swelling  in  the  stomach 
is  not  malignant. 

The  presence  of  a  tumor  in  the  stomach  does  not  necessarily  indicate 
that  it  is  a  carcinoma ;  the  only  way  in  which  to  determine  this  point 
is  to  use  all  the  methods  at  our  disposal — namely,  to  determine  the 
secretion  of  gastric  juice,  to  study  the  course  and  the  development  of  the 
symptoms,  to  determine  the  presence  of  cachexia,  and  other  factors. 

Tumors  that  are  not  carcinomatous  are  sometimes  found  in  the  wall 
of  the  stomach — for  instance,  fibroma,  sarcoma,  myoma,  lipoma,  ade- 
noma, etc.  All  in  all,  tumors  of  this  character  are  rare.  Usually  they 
produce  no  symptoms  whatever.  [Exception  should  be  made  in  the  case 
of  sarcoma. — Ed.]  Small  fibromata  may  occasionally  lead  to  a  narrow- 
ing of  the  lumen  of  the  stomach,  or  may  produce  gastritic  symptoms. 
Neoplasms  that  are  not  carcinomatous  can  be  diagnosed  only  if  a  tumor 
can  be  felt.  It  is  almost  impossible,  however,  to  determine  the  nature 
of  the  swelling.  This  is  possible  only  under  exceptional  and  particu- 
larly favorable  circumstances. 

Occasionally  the  base  of  an  old  gastric  ulcer  will  become  thickened 
and  converted  into  a  plate-shaped  swelling  with  hard  margins.  Such 
a  pathologic  swelling  can  occasionally  be  felt  and  may  simulate  a  carci- 
noma. I  do  not  think,  however,  that  carcinoma  will  frequently  be  con- 
founded with  an  old  ulcer  of  this  character,  for  the  history  of  the  case, 
the  course  of  the  disease,  and  the  analysis  of  the  stomach-contents  will 
always  enable  us  to  make  a  differential  diagnosis  without  much  difficulty. 

Functional  hypertrophy  of  the  musculature  of  the  pyloric  region  is 
more  important.  Leube  states  that  this  condition  of  the  musculature  is 
less  frequently  encountered  than  we  are  usually  led  to  believe,  and  I 
agree  with  him.  Hypertrophy  of  the  pyloric  musculature  rarely  leads 
to  the  formation  of  a  swelling  that  can  be  palpated  from  without.  It  is 
most  frequently  seen  in  gastric  ulcer,  and  in  hyperacidity  that  is  compli- 
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cated  by  violent  attacks  of  cardialgia.  Here,  too,  the  anamnesis,  the 
course,  and  the  duration  of  the  disease,  the  general  health  of  the  patient, 
and  a  study  of  the  gastric  secretion  will  save  us  from  error.  Rosen- 
heim '  has  recently  reported  a  case  which  shows  that  under  certain  cir- 
cumstances hypertrophy  of  the  pyloric  musculature  may  lead  to  error, 
even  if  all  the  factors  that  we  have  enumerated  are  considered. 

His  patient  was  a  woman  of  fifty-eight  years,  who  had  been  healthy  up  to  tlie 
time  she  consulted  him.  In  March,  1893,  she  began  to  complain  of  gastric  symp- 
toms that  gradually  increased  in  severity  until  they  became  very  distressing.  The 
chief  symptoms  were  loss  of  appetite,  nausea,  and  vomiting.  The  patient  ema- 
ciated rapidly,  and  was  forced  to  go  to  bed  two  weeks  after  the  onset  of  the  symp- 
toms. 

When  she  entered  Senator's  clinic  the  stomach  was  found  to  be  dislocated  and 
slightly  dilated.  There  was  a  painful  tumor  of  moderate  size  in  the  pyloric  por- 
tion of  the  stomach.  Hydrochloric  acid  was  absent ;  the  lactic  acid  reaction,  made 
according  to  Uffelmann's  method,  was  positive.  Death  occurred  four  months 
after  the  onset  of  the  disease.  Virchow  performed  the  autopsy  and  found  no 
trace  of  carcinoma.  A  tumor  had  been  simulated  by  the  hypertropliied  muscularis, 
for  the  muscular  layer  was  found  to  be  from  0.6  to  0.5  cm.  thick.  At  the  same 
time  there  was  an  advanced  degree  of  atrophy  of  the  mucous  lining. 

The  most  conspicuous  features  in  this  case  are,  in  the  first  place,  the 
rapid  course  of  the  disease  ;  in  the  second  place,  the  great  muscular  hyper- 
trophy of  the  pylorus  that  simulated  a  tumor.  This  hypertrophy  was 
taken  for  a  carcinoma,  chiefly  because  other  symptoms  that  indicated 
carcinoma  were  present — namely,  rapid  emaciation,  ectasy,  loss  of  hydro- 
chloric acid  secretion,  and  a  positive  reaction  for  lactic  acid.  As  a  matter 
of  fact,  I  can  think  of  no  way  in  which  error  could  have  been  avoided 
where  a  symptom-complex  of  this  kind  was  presented.  Of  course, 
cases  of  this  kind  are  exceedingly  rare,  and  personally  I  do  not  recall  a 
single  case  in  which  the  totality  of  the  symptoms  corresponded  so  com- 
pletely to  the  symptoms  of  carcinoma  of  the  pylorus.  In  the  great 
majority  of  cases,  particularly  if  the  patients  are  observed  for  a  suffi- 
ciently long  time,  a  number  of  points  will  be  discov^ed  ihat  will  enable 
us  to  differentiate  hypertrophy  of  the  muscularis  from  carcinoma. 

Another  way  in  which  neoplasms  can  be  simulated  is  the  following  : 
Ulcers  of  the  stomach  situated  in  the  anterior  wall  of  the  organ  may 
penetrate  to  the  serosa  and  lead  to  the  formation  of  an  encapsulated 
exudate  in  this  location.  In  general,  however,  the  course  of  the  dis- 
ease, the  occurrence  of  secondary  peritonitis  or  of  signs  of  circum- 
scribed perforation,  will  enable  us  to  render  a  diagnosis  of  ulcer  without 
difficulty.  In  addition  the  tumor  will  be  found  to  be  immotile,  and 
fever  will  usually  be  present,  particularly  if  adhesions  form  with  the 
abdominal  wall  or  if  abscesses  form  in  the  abdominal  muscles. 

The  only  way  in  which  the  diagnosis  of  carcinoma  on  the  basis  of 
an  ulcer  scar  can  be  made  is  to  study  the  anamnesis,  and  to  determine 
whether  or  not  symptoms  of  ulcer  were  present  for  a  long  time.  In 
addition  the  production  of  hydrochloric  acid  will  be  normal  or  abnor- 
mally increased  even  though  a  tumor  is  present ;  finally  it  must  be  deter- 
mined that  the  tumor  continues  to  grow  and  that  cachexia  at  the  same 
1  Munch,  mcd.  Wochenschr.,  1894,  No.  29. 


TREATMENT.  719 

time  increases.  In  many  cases  of  this  kind  it  is  possible  to  determine  the 
gradual  transition  of  hyperacidity  into  subacidity,  and  finally  anacidity, 
while  at  the  same  time  the  tumor  is  seen  to  increase  in  size. 

So  much  about  the  differential  diagnosis.  I  have  described  the 
most  important  points  that  have  to  be  considered,  without,  of  course, 
exhausting  all  the  possibilities.  Every  clinician  who  has  to  examme 
many  patients  will  occasionally  encounter  one  that  presents  new  and 
unsuspected  difficulties. 

Prognosis. — The  prognosis  of  carcinoma  is  usually  bad.  Internal 
remedies  may  palliate  certain  symptoms,  may  relieve  the  distress  of  the 
patient,  may  arrest  the  loss  of  strength,  but  can  never  cure  the  disease. 
Physical  methods  of  treatment,  like  lavage  of  the  stomach,  are  only 
useful  in  counteracting  certain  symptoms.  The  chief  task  of  internal 
medicine  must  be  to  perfect  the  methods  of  diagnosis,  so  that  it  may 
become  possible  to  recognize  carcinoma  of  the  stomach  as  early  as  possi- 
ble. This  disease  can  only  be  cured  if  the  diagnosis  is  made  very  early, 
and  even  then  the  only  method  of  treatment  is  surgical.  In  the  majority 
of  cases  even  operative  interference  produces  merely  an  improvement  in 
the  condition  of  the  patient,  but  no  real  cure  of  the  disease.  The  sooner 
the  disease  is  recognized  the  greater  the  likelihood  of  success  from  surgery. 

Treatment. — Carcinoma  of  the  stomach  can  be  cured  only  by  sur- 
gical means.  The  results  obtained  so  far  from  operative  interference 
can  hardly  be  considered  particularly  favorable.  This  may  be  due  pos- 
sibly to  poor  methods  of  operation  that  were  chosen  in  individual  cases 
or  to  the  inexperience  of  different  o])erators.  The  chief  reason,  how- 
ever, is  undoubtedly  that  the  majority  of  cases  are  a  py^iori  unsuited  for 
surgical  treatment.  In  many  instances  we  encounter  carcinoma  in  ad- 
vanced stages ;  in  others  metastases  are  formed  ;  in  still  others  there 
are  adhesions,  or  the  loss  of  strength  is  very  great.  If  we  are  to  expect 
better  results  from  surgery,  operations  for  carcinoma  of  the  stomach 
must  be  performed  as  early  as  possible — that  is,  when  the  disease  is  in 
its  earliest  incipiency.  In  order  that  this  may  be  done,  internists  must 
make  the  diagnosis  very  early,  before  the  typical  picture  of  carcinoma, 
with  pronounced  cachexia,  a  distinctly  palpable  tumor,  advanced  ectasy, 
etc.,  has  developed.  Only  when  patients  with  carcinoma  of  the  stomach 
are  turned  over  to  the  surgeon  at  the  very  onset  of  the  disease  can 
we  expect  to  see  better  results  from  operative  measures.  Unfortu- 
nately, physicians  in  clinics  and  large  hospitals  are  usually  unable  to 
make  early  diagnoses  for  the  reason  chiefly  that  patients  who  enter  in- 
stitutions of  this  kind  present  themselves  in  advanced  stages  of  the  dis- 
ease ;  consequently  we  can  hardly  expect  to  see  the  statistics  in  regard 
to  the  operative  treatment  of  carcinoma  of  the  stomach  very  much  im- 
proved in  clinics  and  hospitals.  The  general  practitioner,  however, 
frequently  sees  cases  at  an  early  stage,  and  it  devolves  upon  him  to  im- 
prove our  record  in  this  field. 

Before  discussing  the  question  of  operative  treatment  of  carcinoma 
of  the  stomach  I  will  briefly  sketch  the  methods  that  are  at  the  disposal 
of  the  internist  for  treating  this  disease.     The  methods  of  treatment 
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will,  of  course,  vary  according  to  the  seat  of  the  carcinoma,  according 
to  the  motor  powers  of  the  stomach,  and  numerous  other  circumstances. 
Certain  therapeutic  postulates,  however,  must  be  fulfilled  in  all  cases. 
The  nutrition  of  the  patient,  for  instance,  must  be  raised  as  much  as 
possible  in  all  cases,  the  diet  must  be  regulated  to  correspond  to  the 
functions  of  the  stomach. 

The  internist  possesses  three  means  for  treating  carcinoma  of  the 
stomach — namely,  first,  medicamentous  measures ;  second,  mechanical 
methods  ;  and  third,  dietetic  regulations. 

Medicinal  treatment,  as  we  have  said  above,  is  only  indicated  in  the 
treatment  of  certain  symptoms,  although  many  investigators  at  different 
times  have  claimed  to  cure  by  drugs.  Many  remedies  have  been  rec- 
ommended in  the  course  of  time  as  specifics  for  carcinoma  of  the 
stomach,  but  none  of  them  has  maintained  its  reputation.  For  this 
reason  I  will  refrain  from  enmnerating  any  of  these  drugs,  as  it  is  of 
no  interest  nowadays  to  know  what  was  once  claimed  for  them.  I  will 
only  briefly  mention  condurango  bark,  that  was  recommended  as  a 
specific  for  carcinoma  of  the  stomach  by  one  of  the  most  emment  clini- 
cians, Friedreich.'  Unfortunately,  Friedreich's  statements  were  found 
to  be  incorrect  ;  I  ^  repeated  many  of  his  investigations  and  admin- 
istered the  drug  to  many  cases  of  carcinoma  of  the  stomach  without 
discovering  any  specific  action.  In  some  of  these  cases  a  favorable 
effect  was  undoubtedly  noticed,  for  the  appetite  improved  and  the  gen- 
eral strength  of  the  patients  increased,  but  beyond  this  no  good  results 
were  seen.  At  the  time  I  expressed  the  opinion  that  condurango  bark 
possesses  considerable  stomachic  powers,  but  that  it  has  no  virtues  as  a 
specific.  I  still  adhere  to  this  view  to-day,  and  I  believe  that  the  ma- 
jority of  investigators  agree  with  me.  Riess  ^  is  the  only  one  who  still 
praises  this  remedy  extravagantly  and  claims  wonderful  things  from  it 
in  the  treatment  of  carcinoma  of  the  stomach.  It  would  lead  us  too 
far  to  enter  into  the  detailed  discussion  of  Riess's  observations ;  I  must 
say  that  they  are  not  convincing  and  do  not  justify  us  in  assuming  that 
the  drug  has  any  specific  powers.  Condurango  can  undoubtedly  improve 
the  appetite.  This  observation  has  frequently  been  made,  but  neither  I 
nor  anybody  else  has  even  seen  permanent  improvement  or  a  cure  of  can- 
cer of  the  stomach  from  the  exhibition  of  this  drug.  Condurango  bark, 
therefore,  is  merely  a  symptomatic  remedy  and  acts  by  virtue  of  its 
stomachic  powers.  As  a  stomachic,  therefore,  I  certainly  recommend 
the  drug.  At  the  same  time  it  must  be  remembered  that  even  this 
power  of  the  drug  may  fail,  particularly  in  those  cases  in  which  the 
secretory  and  motor  powers  of  the  stomach  are  almost  completely  lost. 
I  have  observed  that  the  drug  is  efficient  only  in  the  earlier  stages  of 
carcinoma — that  is,  at  a  period  of  the  disease  when  the  motor  power  of 
the  stomach  is  not  greatly  impaired. 

Condurango  bark  may  be  given  in  different  forms.  It  is  most  fre- 
quently administered  as  the  decoction  of  the  maceration.  I  am  in  the 
habit  of  administering  the  drug  as  follows  : 

^  Berlin.  Idin.  TFoc/ienscAr.,  1874.  '' Ibid.,  1^,14:.  '^  Ibid.,  1S87. 
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B.     Cort.  condurango,  18.0  —  20.0  ; 

Macera  per  horas  duodecim 

c.  aq.,  300.0  ; 

digere  leni  calore  ad  col.,         180.0  ; 

adde 
Acidi  hydrochlor.,  1.5. 

M.  D.  S.     A  tablespoonful  three  to  four  times  a  day  before 
eating. 

The  addition  of  syrups  is  not  to  be  recommended.  The  small  quan- 
tity of  hydrochloric  acid  that  I  have  added  to  this  prescription  is  nat- 
urally not  intended  to  cover  the  deficit  of  hydrochloric  acid  in  the  gastric 
juice ;  it  is  merely  administered  as  a  stomachic,  for  we  have  seen  that 
hydrochloric  acid  may  increase  the  appetite  in  the  same  way  as  con- 
durango bark.  The  drug  is  also  frequently  administered  as  condurango 
wine,  and  occasionally  in  the  form  of  the  very  expensive  fluid  extract 
of  condurango. 

Penzoldt  has  recommended  basic  orexin  (dose  about  0.3  gm.  or  5  gr.), 
and  advises  using  this  remedy  in  the  treatment  of  carcinoma.  I  have 
failed  to  see  any  appreciable  results  from  the  exhibition  of  this  drug  in 
carcinoma  of  the  stomach.  Some  of  the  other  well-known  stomachics 
may  also  be  employed.  Kussmaul  and  Fleiner  have  recommended  irri- 
gation of  the  stomach  with  infusions  of  hops  and  quassia  wood,  and 
claim  that  this  treatment  stimulates  the  appetite.  This  method,  of 
course,  acts  merely  as  any  stomachic  would  if  administered  by  mouth, 
and  at  the  same  time  aids  in  thoroughly  cleansing  the  stomach.  Lavage 
of  the  stomach  alone  occasionally  exercises  a  stomachic  eifect  in  addi- 
tion to  cleansing  the  stomach. 

All  other  methods  that  have  been  recommended  in  the  treatment  of 
carcinoma  of  the  stomach  are  only  useful  in  the  treatment  of  certain 
symptoms.  What  has  been  said  of  the  above-mentioned  remedies 
applies  with  equal  force  to  the  whole  galaxy  of  remedies  that  are  used 
in  this  disease.  There  are  many  cases  in  which  medicamentous  treat- 
ment is  altogether  superfluous,  and  in  which  a  careful  diet  combined 
with  lavage  of  the  stomach  is  all  that  is  needed. 

The  best  method  for  combating  vomiting,  a  symptom  that  is  seen 
with  particular  frequency  in  carcinomatous  stenosis  of  the  pylorus  with 
secondary  ectasy,  is  methodic  lavage.  Vomiting  can  almost  always  be 
stopped  by  this  method.  If  stagnation  of  the  stomach-contents  occurs, 
so  that  fermentation-  and  decomposition-products  are  formed,  certain 
anti fermentative  remedies,  as  salicylic  acid,  resorcin,  or  boric  acid,  may 
be  added  to  the  wash-water.  Even  in  those  cases  in  which  vomiting  is 
not  the  result  of  prolonged  stagnation  of  stomach-contents,  but  is  merely 
due  to  an  abnormal  irritability  of  the  gastric  mucosa,  lavage  may  be 
useful.  In  cases  of  this  kind  ice  pills,  champagne,  carbonated  waters, 
morphin,  belladonna,  and  similar  remedies  may  be  tried.  Narcotics, 
however,  had  better  be  avoided  altogether ;  if  they  seem  indispensable, 
they  should  be  administered  subcutaneously  or  per-  rectum.  If  vomiting 
46 
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persists  despite  of  all  these  measures,  the  stomach  should  be  placed 
absolutely  at  rest  for  several  days  and  alimentation  be  carried  on  by 
rectal  enemata. 

Hematemesis  may  occasionally  call  for  the  exhibition  of  drugs.  As 
a  rule,  however,  gastric  hemorrhage  is  slight  in  carcinoma  of  the  stom- 
ach, and  can  usually  be  combated  with  dietetic  or  physical  means.  Hot 
food  or  drink,  of  course,  should  be  interdicted.  The  patient  should 
keep  perfectly  still  and  remain  in  bed  even  if  the  hemorrhages  are  yqtj 
slight.  The  diet  should  be  limited  to  liquid  articles  of  food,  as  milk, 
meat  broth,  etc.,  and  all  solid  food  should  be  avoided.  The  best  method, 
of  course,  is  to  place  the  stomach  completely  at  rest  for  several  days. 
Remedies  that  are  administered  internally  are  of  little  value.  Chlorid 
of  iron  is  often  recommended,  but  it  is  hardly  sufficiently  concentrated, 
at  least  in  the  form  in  which  we  give  it  internally,  to  possess  any  hemo- 
static action.  Secale  comutum,  ergotin,  and  acetate  of  lead  may  all  be 
tried  if  the  hemorrhage  is  severe.  [Adrenalin  chlorid  solution  is  of 
undoubted  value  in  relieving  these  slight  hemorrhages. — Ed.]  Better 
than  all  these  drugs,  however,  is  complete  rest  of  the  stomach  as  soon 
as  the  hemorrhage  becomes  severe.  For  several  days  no  food  should  be 
given  by  mouth,  and  all  nourishment  shall  be  administered  in  the  form 
of  nutritive  or  liquid  enemata  in  the  manner  described  above  (see  Gen- 
eral Part,  page  209).  In  severe  hemorrhages  a  small  ice-bag  or  a  cold 
compress  may,  of  course,  be  applied  to  the  region  of  the  stomach.  This 
procedure  is  probably  quite  useful.  Under  certain  circumstances  opiates 
may  be  given  in  the  form  of  suppositories  in  order  to  arrest  the  peris- 
taltic movements  of  the  stomach  and  intestine. 

The  pain  in  carcinoma  rarely  becomes  so  severe  as  to  require  special 
treatment.  Priessnitz  compresses  in  the  region  of  the  stomach,  warm 
poultices,  a  Japanese  warming-box,  and  similar  measures  usually  suffice 
to  stop  the  pain.  The  attacks  of  pain  frequently  occur  at  certain  times 
only,  and  seem  to  be  dependent  on  the  retention  of  ingesta  and  the  dis- 
tention of  the  stomach  that  results  therefrom.  In  these  cases  aspiration 
of  the  stomach- contents  is  much  more  efficient  in  stopping  the  pain  than 
anv  narcotic.  In  certain  cases,  however,  narcotics  will  have  to  be  given. 
Boas  recommends  administering  chloroform,  three  to  five  drops  on  ice, 
in  such  cases.  He  speaks  less  favorably  of  the  chloroform  water  that 
is  usually  given.  If  possible,  the  exhibition  of  narcotics  proper  should 
be  postponed  as  long  as  possible,  for  opiates  have  the  great  disadvantage 
of  increasing  any  tendency  to  constipation  that  may  exist.  This  applies 
less  to  morphin.  I  prefer  giving  belladonna  in  these  cases.  I  never 
administer  chloral  hydrate,  even  though  its  effects  are  usually  good, 
to  patients  who  are  very  weak  and  much  reduced,  for  the  reason 
chiefly  that  even  relatively  small  doses  may  exercise  a  weakening  in- 
fluence on  the  heiirt.  Codein  deserves  a  trial.  If  the  attacks  of  pain 
become  very  violent,  subcutaneous  injections  of  morphin  with  the  addi- 
tion of  atropin  are  the  most  suitable  remedy. 

If  the  attacks  of  pain  are  due  to  a  complicating  circumscribed  peri- 
tonitis, this  condition  should  be  treated  according  to  the  established  rules 
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for  treating  peritonitis.  Rest  of  the  intestinal  tract  is  the  first  postulate, 
so  that  the  administration  of  opium  and  the  application  of  cold  should 
be  tried. 

Disturbances  of  the  intestinal  function  of  two  forms  may  occur  in 
carcinoma.  We  have  already  called  attention  to  the  fact  in  discuss- 
ing the  symptomatology  of  this  disease  that  in  one  series  of  cases  there 
is  more  or  loss  obstinate  constipation,  in  a  second  series  frequent  diar- 
rhea, in  a  third  series  normal  and  spontaneous  evacuation  of  feces.  If 
constipation  is  not  very  obstinate,  simple  irrigation  of  the  intestine  with 
warm  water,  possibly  with  the  addition  of  a  little  soap,  etc.,  is  sufficient. 
The  injections,  however,  should  be  high,  and  the  irrigation  of  the  bowel 
should  be  performed  daily  at  the  same  hour,  not  at  different  times  on 
successive  days  and  not  at  intervals  of  several  days.  Injections  of  oil, 
glycerin  suppositories,  and  injections  of  glycerin  may  occasionally  be 
useful,  particularly  if  there  has  been  prolonged  stagnation  of  fecal  mat- 
ter in  the  lower  portion  of  the  colon.  Provided  the  diet  and  the 
mode  of  life  are  carefully  regulated,  these  measures  will,  as  a  rule, 
suffice,  so  that  the  administration  of  laxatives  or  purgatives  becomes 
unnecessary.  If  these  simpler  measures  fail,  however,  rheum,  aloes, 
tamarind,  the  fluid  extract  of  cascara  sagrada,  and  similar  remedies,  may 
be  tried.  Saline  purgatives  and  the  drastic  remedies  should  not  be 
employed. 

The  best  method  of  treating  diarrhea  in  these  cases  is  carefully  to 
regulate  the  diet  and  to  perform  lavage  of  the  stomach.  I  have  already 
mentioned  that  diarrhea  supervenes  particularly  in  those  patients  who 
are  still  assimilating  a  certain  amount  of  food.  The  primary  cause  of 
these  attacks  of  diarrhea  is  probably  insufficiency  of  the  gastric  func- 
tion, leading  to  disturbances  in  the  normal  conversion  of  food  and  the 
formation  of  abnormal  products  of  digestion.  If  these  old  and  decom- 
posed remnants  of  food  are  removed  from  the  stomach  before  new  food 
is  introduced,  and  if  the  diet  is  adapted  to  the  digestive  powers  of  the 
stomach,  it  will  frequently  be  possible  to  stop  the  diarrhea,  or  at  least 
to  improve  it  very  much  by  these  simple  measures.  If  this  method  of 
treatment  should  fail,  antiseptic  drugs,  like  salol,  benzonaphthol,  salicy- 
late of  bismuth,  or  dermatol,  should  be  given.  Astringent  remedies  are 
less  suitable.  Under  certain  conditions  antiseptics  may  be  given  together 
with  opiates. 

Other  complications  of  carcinoma  of  the  stomach  may  occur  at  any 
time  in  the  course  of  the  disease,  and  may  naturally  call  for  treatment 
or  palliation  by  other  remedies.  If  perforation,  for  instance,  suddenly 
occurs,  and  if  it  is  impossible  to  perform  laparotomy  at  once,  ice  and 
opiates,  the  latter  preferably  in  the  form  of  suppositories,  should  be 
given.  If  marantic  hydrops  supervenes,  heart  tonics,  like  digitalis  or 
camphor,  may  be  indicated.  If  advanced  degrees  of  ascites  are  present, 
paracentesis  of  the  abdomen  may  become  necessary. 

We  have  no  specific  remedy  for  the  treatment  of  coma  carcinoma- 
tosura.      All  we  can  do  for  these  cases  is  to  administer  stimulants. 

It  would  be  useless  to  enumerate  all  the  other  remedies  that  have 


724  CARCINOMA   OF  THE  STOMACH. 

been  recommended  for  the  treatment  of  cancer  of  the  stomach,  or  that 
might  possibly  be  considered.  I  may  only  mention  that  Boas  ^  claims 
to  have  seen  good  results  from  the  administration  of  iodids  and  from 
arsenic.  He  particularly  recommends  the  former,  and  states  that  they 
act  as  a  good  palliative  both  in  carcinomata  of  the  esophagus  and  of  the 
cardia.  I  have  frequently  employed  iodids  in  carcinomata  of  the 
esophagus  and  the  cardia,  but  have  never  seen  any  appreciable  effects. 
Maihaum  ^  reports  much  improvement  in  2  cases  of  carcinoma  of  the 
stomach  with  tumor  from  the  administration  of  pyoktanin  in  pill-form 
(0.06  three  times  a  day),  or  in  suppository  (0.06  a  dose)  with  extract 
of  belladonna  (0.02).  Fay^  recommends  the  sulphate  of  anilin  (0.1  to 
0.8,  slowly  increased),  and  Brissaud*  speaks  in  favor  of  sodium  chlorid. 

In  conclusion,  I  will  add  a  few  words  on  the  employment  of  hydro- 
chloric acid  and  of  ferments.  The  suggestion  seems  natural  to  adminis- 
ter hydrochloric  acid  in  those  cases  in  which  the  secretion  of  hydro- 
chloric acid  is  reduced,  and  to  attempt  to  improve  the  digestion  of  pro- 
teids  in  this  way.  In  regard  to  the  feasibility  of  doing  this  I  refer  to 
what  has  been  said  in  the  General  Part  of  this  work  (page  227).  The 
digestion  of  albumin  is  rarely  improved  by  the  administration  of  hydro- 
chloric acid,  even  if  large  doses  are  given  together  with  pepsin.  This  is 
due  to  the  fact  that  the  quantity  of  hydrochloric  acid  that  we  can 
administer  in  this  way  is  very  much  smaller  than  the  quantity  needed  to 
make  up  the  deficit  of  hydrochloric  acid  in  the  gastric  juice.  I  also  refer 
to  what  has  been  said  above  in  regard  to  papayotin,  papain,  and  pan- 
creatin.  If  the  motor  power  of  the  stomach  is  still  good,  these  adjuvants 
to  digestion  are  superfluous,  because  the  intestine  assumes  the  functions 
of  gastric  digestion.  In  cases  with  advanced  atony  of  the  gastric  mucosa 
it  is  much  more  important  to  accelerate  the  evacuation  of  the  stomach- 
contents  into  the  intestine.  The  administration  of  digestive  ferments 
in  these  cases  is  altogether  insufficient  to  improve  disturbed  gastric 
digestion  and  to  compensate  the  deficiency  of  ferments  in  the  gastric 
juice.  At  the  same  time  papain  ^  may  be  tried  in  cases  of  subacidity  or 
anacidity. 

The  second  method  of  treatment  that  the  internist  must  consider  in 
carcinoma  of  the  stomach  is  mechanical  treatment.  This  is  particularly 
applicable  to  those  cases  in  which  a  carcinoma  is  situated  at  one  of  the 
orifices  of  the  stomach  and  produces  stenosis. 

Carcinomata  of  the  cardia  that  cause  narrowing  of  the  cardiac  orifice 
and  the  lower  portion  of  the  esophagus  may  call  for  the  application  of 
sounds  or  bougies.  As  long  as  the  passage  is  more  or  less  open  the 
passage  of  sounds  is  not  indicated.  In  the  early  stages  of  this  dis- 
ease we  frequently  find  that  the  sound  seems  to  pass  the  cardiac  region 
with  some  difficulty ;  if  this  occurs,  and  if  small  bloody  particles  are 
occasionally  found  in  the  openings  of  the  sound,  we  should  always  be 

^  Diagnostik  u.  Therapie  der  Magenkrayikh. ,  1896. 

2  Petersburg,  med.   Wochenschr.,  1894,  No.  4. 

^  Deutsche' Medicinal-Zei.t7ivg,  189^,  l^o.  67. 

*  Jour,  de  med.  de  Pans,  1894,  No.   47. 

^  Compare  Grotc,  Deutsche  med.   Wochetischr.,  1896,  No.  19. 
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suspicious  of  carcinoma.  Even  under  these  conditions  a  course  of 
sounding  is  not  necessary ;  on  the  contrary,  it  had  best  be  avoided,  as 
the  irritation  of  the  parts  may  lead  to  an  exacerbation  of  the  disease- 
process. 

If,  on  the  other  hand,  a  severe  degree  of  stenosis  has  developed  in 
the  cardiac  region,  we  should  begin  a  course  of  sounding.  There  is  a 
great  diversity  of  opinion  in  regard  to  the  frequency  with  which  sounds 
should  be  passed  in  carcinomata  of  the  cardia  that  produce  stenosis.  I 
do  not  deny  that  an  unskilful  and  careless  manipulator  may  do  a  great 
deal  of  damage  with  the  sound.  If  the  instrument,  however,  is  intro- 
duced delicately  and  carefully,  and  if  sounds  of  a  suitable  caliber  are 
selected,  I  do  not  see  how  any  harm  can  be  done ;  on  the  contrary,  to 
judge  from  my  personal  experience,  improvement  nearly  always  follows. 
Patients  who  were  altogether  unable  to  introduce  any  food  into  the 
stomach  soon  became  able  to  swallow  their  food.  If  I  had  the  choice 
in  any  given  case  between  passing  the  sound  carefully  and  at  frequent 
intervals  and  not  passing  the  sound  at  all,  I  should  certainly  prefer  the 
former  method  of  treatment.  I  refer  for  the  details  of  this  question  to 
the  section  on  Narrowing  of  the  Esophagus. 

Whereas  the  advisability  of  treating  carcinoma  of  the  cardia  with 
sounds  and  bougies  is  questioned  by  some,  there  is  a  great  uniformity 
of  opinion  in  regard  to  the  advisability  of  treating  by  mechanical  means 
advanced  stenoses  of  the  pylorus  that  have  led  to  severe  degrees  of 
secondary  ectasy  of  the  stomach.  All  investigators  seem  to  agree  that 
this  disease  is  a  favorable  one  for  mechanical  treatment,  and  all  advise 
washing  out  the  stomach  with  the  aid  of  the  stomach-tube.  Patients 
of  this  kind  feel  immensely  relieved  after  the  first  lavage — the  pain 
seems  to  disappear  as  if  by  magic.  The  same  applies  to  the  attacks  of 
vomiting,  that  may  have  been  exceedingly  obstinate  up  to  that  time. 
Lavage  of  this  kind,  however,  is  indicated  not  only  in  those  cases  in 
which  the  ectatic  organ,  so  to  say,  overflows  spontaneously  from  time  to 
time,  but  also  in  those  instances  in  which  there  is  a  considerable  degree 
of  ectasy  without  frequent  vomiting. 

In  advising  lavage  of  the  stomach  we  should  not  be  governed  by 
the  size  of  the  organ,  but  merely  by  the  degree  of  motor  insufficiency. 
The  stomach  may  be  of  abnormal  size  and  still  possess  sufiicient  and 
altogether  normal  motor  powers  ;  inversely  the  stomach  may  be  of 
normal  size  and  still  be  insufficient  in  regard  to  its  motor  function.  If 
the  stomach  contains  numerous  coarse  particles  of  food  six  or  seven 
hours  after  a  test-meal  or  one  or  two  hours  after  a  test-breakfast,  this 
may  be  considered  a  positive  sign  of  motor  insufficiency.  A  practical 
method  for  determining  the  degree  of  motor  insufficiency,  particularly  in 
those  cases  in  which  the  stomach  is  unable  to  get  rid  of  the  ingesta 
within  the  normal  time  after  a  test-meal  or  a  test-breakfast,  is  to  wash 
out  the  stomach  in  the  evening,  then  to  administer  a  simple  supper,  and 
to  remove  the  stomach-contents  again  the  next  morning  before  break- 
fast. If  an  abundant  quantity  of  undigested  material  or  of  other 
residue  is  found  at  this  time,  we  may  know  that  the  patient  is  afflicted 
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with  an  advanced  degree  of  motor  insufficiency  ;  if,  however,  the  stom- 
ach is  fomid  empty  in  the  morning,  whereas  it  contained  coarse  particles 
of  food  six  or  seven  hours  after  a  test-meal,  we  know  that  such  a  patient 
is  afflicted  with  a  less  severe  degree  of  motor  insufficiency  than  the 
first  one. 

Methodic  lavage  should  be  instituted  in  all  cases  where  the  period 
of  digestion  is  found  to  be  considerably  prolonged. 

In  carcinoma  this  motor  insufficiency  is,  as  a  rule,  coupled  with  a 
more  or  less  advanced  degree  of  secretory  insufficiency.  Consequently 
we  see  not  only  stagnation  of  stomach-contents,  but  also  abnormal  fer- 
mentation and  decomposition,  and  as  a  result  of  all  this  vomiting,  and 
later  disturbances  of  appetite.  Methodic  lavage  not  only  stops  the 
vomiting  and  the  abnormal  decomposition-processes  that  are  going  on  in 
the  stomach,  but  may  even  increase  the  appetite,  and  in  this  way  aid  in 
raising  the  general  nutrition  of  the  patient. 

The  question  arises,  When  shall  we  aspirate  the  stomach-contents  in 
carcinoma  of  the  pylorus  ?  I  believe  that  the  best  time  is  in  the  even- 
ing before  supper.  If  numerous  coarse,  undigested  particles  of  food 
that  are  undergoing  putrefaction  and  fermentation  are  present  in  the 
stomach  at  the  time  when  the  patient  eats  his  supper,  it  is  certain  that 
they  do  harm,  and  it  is  rational  to  remove  this  material  from  the 
stomach  before  new  material  is  introduced.  If,  in  addition,  it  is  found 
that  a  portion  of  the  food  that  is  introduced  in  the  evening,  after  lavage 
of  the  stomach,  is  present  in  the  stomach  the  next  morning,  then  the 
stomach  should  be  washed  out  again  in  the  morning,  for  the  pres- 
ence of  portions  of  the  supper  early  in  the  morning  show  that  gastric 
digestion  is  greatly  impaired,  and  that  all  the  food  has  not  been  pro- 
pelled into  the  intestine  within  the  normal  time. 

Some  clinicians  have  objected  that  lavage  performed  both  morning 
and  evening  may  remove  much  nutritive  material.  That  in  a  certain 
sense  is  true,  and  lavage  in  these  cases  must  be  considered  wasteful  and 
a  luxury,  but  it  is  better  not  to  introduce  new  food  into  a  diseased 
stomach  until  the  fermenting  and  putrefying  remnants  that  it  contains 
are  removed.  If  the  organ  is  thoroughly  cleansed  and  a  light  and  easily 
digestible  diet  administered,  more  will  be  absorbed  in  the  end  than  if 
new  food  is  given  on  top  of  old,  undigested  and  decomposed  ingesta. 
If  the  motor  power  of  the  stomach  is  intact,  lavage  is  not  indicated,  even 
though  the  secretion  of  gastric  juice  may  be  very  much  perverted.  We 
quite  frequently  encounter  cases  in  which  the  ingesta  are  removed  from 
the  stomach  within  the  normal  time  even  though  free  hydrochloric  acid 
is  constantly  absent  from  the  gastric  juice.  Motor  insufficiency  and 
atonic  ectasy  may  also  be  present  without  stenosis  of  the  pylorus  ;  this 
is  seen  with  particular  frequency  in  cases  of  diffuse  carcinomata  that 
develop  rapidly,  and  particularly  in  those  cancers  that  involve  the  greater 
curvature.     Here,  too,  of  course,  lavage  is  called  for. 

Massage  and  electricity  play  a  very  insignificant  role  in  the  treat- 
ment of  carcinoma  cases  as  compared  to  methodic  lavage.  These 
methods  are  occasionally  very  useful  in  the  treatment  of  atonic  ectasy, 
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but  they  are  valueless  in  the  treatment  of  ectasy  of  the  stomach  that  is 
due  to  stenosis  of  the  pylorus.  In  the  latter  cases  we  are  merely  deal- 
ing with  relative  motor  insufficiency,  for  the  musculature  of  the  stomach  is 
not  atonic  but,  on  the  contrary,  hypertonic.  Notwithstanding  this  hyper- 
tonicity  or  even  hypertrophy  of  the  musculature  of  the  stomach- wall, 
that  is  manifested  by  increased  and  distinctly  visible  peristaltic  move- 
ments, the  stomach  is  unable  to  get  rid  of  its  contents  within  a  normal 
time.  If  the  stomach-contents  cannot  be  evacuated,  even  though  the 
musculature  of  the  stomach  is  hypertrophied,  we  can  hardly  expect  to 
see  favorable  results  in  this  respect  from  the  employment  of  massage 
or  electricity.  In  that  form  of  atonic  ectasy,  however,  that  is  occasion- 
ally seen  in  diffuse  soft  carcinomata  that  do  not  involve  the  orifices  of 
the  stomach,  a  careful  trial  with  electricity  may  be  made  in  the  early 
stages  of  the  disease.  Massage,  of  course,  is  distinctly  contraindicated 
even  in  these  cases. 

The  most  important  therapeutic  measure  that  we  can  employ  in  the 
treatment  of  carcinoma  of  the  stomach  is,  as  we  have  said  above,  the 
regulation  of  the  diet.  It  is  impossible  to  arrange  a  dietary  that  would 
be  suitable  for  all  cases  of  carcinoma,  for  each  case  presents  certain  in- 
dividual peculiarities.  If,  for  instance,  the  peptic  power  of  the  stomach 
alone  is  disturbed,  the  diet  should  be  different  from  that  used  when  the 
motor  power  of  the  stomach  is  also  disturbed.  Even  though  the  secre- 
tory function  of  the  stomach  is  greatly  reduced,  the  absorption  of  food 
need  not  necessarily  be  impaired,  provided  the  motor  power  of  the  stom- 
ach remains  intact.  If  both  the  peptic  and  the  motor  powers  are  reduced, 
the  absorption  of  food,  of  course,  will  suffer.  We  see,  therefore,  that  in 
prescribing  a  diet  we  must  consider  not  only  the  peptic  powers  of  the 
stomach,  but  also  the  state  of  its  motor  powers.  We  must  also  regu- 
late our  diet  in  such  a  way  that  we  stimulate  the  appetite  that  is  fre- 
quently impaired  in  these  cases,  and  must,  moreover,  consider  the  violent 
aversion  to  meat  that  many  cancer  cases  develop ;  in  other  words,  the 
dietary  must  be  modified  in  many  ways  to  suit  the  appetite,  the  general 
strength  of  the  patient,  the  secretory  and  motor  powers  of  the  stomach, 
etc.  We  must  never  forget  that  in  carcinoma  we  are  dealing  with  condi- 
tions different  from  those  found  in  ulcer.  In  the  latter  affection  a  definite 
dietary  is  indicated  ;  we  know  that  all  articles  of  food  should  be  avoided 
that  can  irritate  the  ulcer  directly  or  indirectly.  In  carcinoma  the  matter 
is  not  so  easy,  for  the  cancer  per  se  does  not  call  for  a  definite  diet ;  we 
merely  regulate  the  diet  in  these  cases  according  to  the  sequelfe  and  com- 
plications of  cancer  that  may  be  present ;  for  instance,  we  consider  cer- 
tain inflammatory  or  atrophic  states  of  the  gastric  mucosa,  stenosis  of 
the  pylorus,  or  secondary  ectasy  of  the  stomach. 

In  arranging  the  diet-list  for  a  cancer  case,  we  should  not  be  too 
strict.  The  appetite  of  the  patient,  his  general  habits  and  his  tastes 
should  always  be  considered.  If  the  patient  expresses  a  desire  for  certain 
articles  of  food,  we  should  satisfy  his  craving  as  far  as  that  is  possible — 
that  is,  we  should  give  him  anything  he  wants  to  eat  unless  we  know 
that  it  is  absolutely  indigestible,  and  that  it  will  certainly  disagree  with 
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him,  "We  can  go  still  further,  and  say  that  the  patient  may  eat  any- 
thing that  he  knows  from  experience  agrees  with  him. 

As  a  general  rule,  the  food  should  fulfil  the  following  conditions  : 
it  shoidd  tax  the  stomach  as  little  as  possible,  it  should  make  small 
demands  on  the  chemical  powers  of  the  stomach  and  should  not  cause 
overloading  of  the  stomach  ;  it  should  preferably  be  soft  and  pultaceous  ; 
starchy  material,  digestible  vegetables,  leguminous  plants,  and  gelatin- 
ous food  should  constitute  the  chief  diet. 

It  is  best  to  order  the  patient  to  take  small  meals  at  frequent  inter- 
vals, particularly  if  the  appetite  is  reduced  or  if  the  peptic  powers  are 
impaired ;  this  applies  jDarticularly  to  those  cases  in  which  the  motor 
power  of  the  stomach  is  reduced  or  threatens  to  become  so. 

If  milk  can  be  well  borne,  it  should  be  given,  but  only  in  small 
quantities.  Kefir,  kumyss,  or  peptonized  milk  usually  agrees  better  than 
milk.  As  a  ride,  the  patients  do  not  care  for  meat ;  if  they  take  it  at 
all,  it  should  be  given  in  small  quantities,  preferably  finely  divided. 
The  diet  should  consist  of  meats,  particularly  white  meats,  poultry,  fish 
(perch,  pickerel,  halibut,  trout,  shad,  etc.).  Potatoes  should  only  be 
given  mashed,  never  in  a  coarse  form.  Cabbage  and  black  bread  should 
be  avoided.  Other  suitable  articles  of  diet  are  oatmeal,  flour  soups, 
soups  or  decoctions  of  tapioca,  rice,  sago,  maizena,  leguminose,  possibly 
with  the  addition  of  a  little  peptone  or  meat  solution  ;  spinach,  aspar- 
agus, cauliflower,  turnips,  carrots,  apple  sauce,  pear  sauce,  stewed  prunes, 
chocolate,  cocoa,  cakes,  Zwieback,  toast.  Light  dishes  prepared  from 
flour  are  also  usually  well  borne.  Fat,  as  a  rule,  does  not  agree  very 
well  with  these  patients,  particularly  if  it  is  given  in  the  form  of  fat 
meat,  fat  roast,  or  fat  gravies ;  the  best  way  in  which  to  give  fat  is  as 
good  butter  on  cakes,  Zwieback,  and  fine  wheat  bread  (the  latter  to  be 
used  chiefly  as  toast).  Cocoa,  butter,  and  the  "Kraft"  chocolate  recom- 
mended by  von  Mering  are  also  useful  in  this  respect,  as  they  contain 
very  much  fat.  We  should  attempt  to  induce  the  patient  to  take  some 
fat  in  any  one  of  these  forms,  as  this  article  of  diet  possesses  great 
caloric  value. 

AViel  recommends  honey  or  dextrose.  I  do  not  think  that  these  two 
articles  should  be  given  where  there  is  a  tendency  to  fermentation. 
Liquors  that  ferment  easily  should  also  be  avoided  ;  claret,  brandy  with 
water,  port  wine,  etc.,  are  comparatively  well  borne.  If  there  is  an 
advanced  degree  of  stenosis  of  the  pylorus  with  motor  insufficiency,  the 
quantity  of  fluid  that  is  given  by  mouth  should  be  limited,  and  large 
enemata  should  be  administered  instead.  Tea,  cocoa,  and  coffee  are 
permissible,  but  beer  had  better  not  be  taken.  At  all  events  it  is  well 
to  consider  the  tastes  and  desires  of  the  patients  as  far  as  that  is  possible. 

Many  artificial  foods  have  been  recommended  in  place  of  meat. 
Chief  among  them  are  preparations  of  albumose  and  peptone.  These 
articles,  however,  can  never  replace  meat ;  in  addition  they  irritate  the 
gastro-intestinal  tract  if  taken  in  large  quantities. 

The  best  artificial  food  is  nutrose  or  tropon.  The  patients,  as  a 
rule,  like  to  take  it,  and  no  bad  effects  follow  its  admiaistration.     One 
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of  the  chief  advantages  of  nutrose,  therefore,  is  that  it  can  be  given  in 
large  quantities.  It  may  be  taken  in  all  kinds  of  soup  (one  to  one  and 
a  half  tablespoonfuls  for  each  plate  of  soup),  in  milk,  coffee,  cocoa,  etc. 
Blum  has  recently  recommended  a  preparation  called  protogen,  but  this 
food  has  not  been  tried  long  enough  to  enable  me  to  make  any  state- 
ments in  regard  to  its  utility.  According  to  the  investigations  of 
Deucher,^  protogen  is  well  digested  even  if  the  stomach  is  anacid  or 
stenosed.  Deucher  also  compared  it  with  other  albuminous  material, 
and  found  that  more  protogen  was  absorbed  than  uny  (jf  the  other 
foods. 

It  is  impossible,  therefore,  as  I  have  said,  to  arrange  a  dietary 
that  is  suitable  for  all  cases.  In  some  cases  the  dietary  like  the  one 
arranged  for  the  severe  form  of  chronic  gastritis  and  atrophy  of  the 
gastric  mucosa  is  called  for  ;  in  other  cases,  the  dietary  must  be  arranged 
to  suit  the  condition  of  ectasy  and  motor  insufficiency  that  may  be 
present.  We  should  never  content  ourselves  with  merely  telling'  the 
patient  to  eat  nothing  that  is  difficult  to  digest,  and  to  select  a  light  diet 
himself.  Every  case  of  carcinoma  of  the  stomach  should  be  distinctly 
told  what  to  eat  and  what  to  avoid.  If  possible,  a  careful  dietary  should 
be  written  out  in  each  individual  case. 

The  following  is  an  example  of  a  diet-list  arranged  by  Wegele 
that  is  suitable  for  a  case  of  carcinoma  without  symptoms  of  advanced 
ectasy : 


In  the  morning  : 

150  gm.  of  maltoleguminose  cocoa  , 
In  the  forenoon  : 

200  gm.  of  kefir 

At  noon  : 

150  gm.  of  maltoleguminose  soup  . 
100  gm.  of  scraped  beefsteak    .    .    . 

In  the  afternoon  : 

150  gm.  of  maltoleguminose  cocoa  . 

In  the  evening  : 

100  gm.  of  scraped  ham 

150  gm.  of  tapioca  mush 

10  P.  M.  : 

200  gm.  of  kefir 

Addition  to  cocoa: 

30  gm.  of  honey 

Addition  to  kefir  : 

20  gm.  of  brandy 

In  the  course  of  the  day  : 

50  gm.  of  Zwieback 


Albu- 
min. 


Total  caloric  value  about 


6.0 

6.0 

4.0 
20.0 

6.0 

25.0 
7.0 

6.0 

0.4 


Fat. 


4.0 

4.5 

0.15 
6.0 

4.0 

8.0 
5.0 

4.5 


h5dra?;.    calories. 


6.6 


87.6 


1.0 


37.1 


13.5 
3.8 
9.3 

13.5 

8.0 

3.8 

22.0 

35.0 


1.0 


1.0 


14.0 


108.9 


16.0 


1250  calories. 


1  Berlin,  klin.   Wochenschr.,  1896,  [Jfo.  48. 
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The  following  is  another  dietary  that  I  copy  from  the  cook-book  of 
Biedert  that  I  have  so  frequently  referred  to  (this  dietary,  too,  is  for  a 
patient  without  serious  motor  disturbances  of  the  stomach)  : 


Albu- 
min. 

Fat. 

Carbo- 
hydrate. 

6  A.  M.  : 

500  gm.  of  milk,  40  gm.  of  toast 

20.3 

5.5 

7.8 

4.0 

42.8 
3.3 

2.0 

9.2 

7.6 
18.3 

18.4 

1.0 

12.9 

9.2 

10.4 
0.4 

1.5 

11.3 

1.0 
14.1 

55  8 

8  A.  M.  : 

Oatmeal  soup  with   15  gm.   of  meat  solution  or   soup 
made  from  \  Timpe  soup  lozenge 

10  A.  M.  : 

Cream  mixture  ("a"  1),  40  gm.  of  toast 

12  M.  : 

[a]  Barley  soup  with  yolk  of  1  egg 

[b)  140  gm.    of  roast-beef,    venison,    poultry,    boiled 
chopped  beef  or  fish 

[c)  40  gm.  of  toast 

[d]  25  gm.   of  cinnamon-cake,  soda-cake,   coffee-cake, 
biscuit 

14.2 
41.5 

7.7 

30.8 
14.0 

(e)    Small  cup  of  black  coffee. 

4  P.  M.  : 

250  c.c.   of  milk-water  cocoa,  3  Zwieback  (30  gm.)     . 

7  P.  M.  : 

(a)  Leguminose   soup   with  15   gm.   of  meat  solution 
or  soup  made  from  i  Timpe  soup  lozenge 

(b)  Eice-flour  mush 

38.3    • 

12.6 

98.1 

Total  caloric  value  about 

120.8         80.2       313.0 
2524  calories. 

The  second  dietary  is  more  nourishing  than  the  first  one. 


6  A.  M.: 

250  c.c.  of  milk,  30  gm.  of  toast 

8  A.  M.  .- 

2  eggs,  20  gm.  of  toast 

10  A.  M.  : 

125  c.c.  of  cream,  2  Zwieback 

12  M.  : 

(a)  140   gm.    of   roasl-beef,    venison,    poultry,    boiled 
chopped  beef  or  fish 

(b)  40  gm.  of  toast 

(c)  25  gm.   of  soda-cake,   cinnamon-cake,  coffee-cake, 
laiscuit 

4  P.  M. : 

250  c.c.  of  milk-cocoa,  3  Zwieback  with  fruit  jelly    .    . 

7  P.  M.  : 

Kice  mush,  2  Zwieback,  cakes,  etc. 

10  P.  M.: 

250  c.c.  of  milk,  2  Zwieback 


Total  caloric  value  about 


Albu- 
min. 


11.0 

13.7 
6.9 

42.8 
3.3 

2.0 
13.5 
14.8 
10.9 


Fat. 


9.3 
10.2 
14.0 

10.4 
0.4 

1.5 
15.8 
10.8 
10.5 


Carbo- 
hydrate. 


35.6 
15.4 

18.8 

30.8 
14.0 

44.6 

78.7 

26.3 


118.9         82.9       264.2 
2341  calories. 


»  Cream  mixture  "  a  "  consists  of  125  c.c.  of  cream  and  6  gm.  of  lactose. 
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The  dietary  on  page  730  is  also  arranged  by  Biedert  and  Langer- 
mann,  and  is  suitable  for  cases  in  which  there  is  both  motor  insuffi- 
ciency and  ectasy. 

I  merely  give  these  few  examples,  and  repeat  that  modifications  must 
be  instituted  to  suit  the  peculiarities  of  each  individual  case.  If  the 
appetite  is  lost  or  if  the  propulsion  and  absorption  of  the  ingesta  become 
impaired,  it  is  particularly  difficult  to  select  a  suitable  dietary.  In  the 
later  stages  of  the  disease  we  must  frequently  rely  upon  nutritive 
euemata. 

I  need  hardly  mention  that  all  mental  and  bodily  overexertion  should 
be  avoided,  and  that  the  patient  should  be  kept  as  quiet  as  possible.  If 
the  patients  remain  quiet,  general  metabolism  is  greatly  reduced,  and  this 
is  very  important  when  the  nutrition  of  the  patient  is  impaired. 

I  will  now  discuss  the  operative  treatment  of  carcinoma  of  the 
stomach.  While  this  method  of  treatment  is  the  last  measure  that  I 
recommend,  I  do  not  by  any  means  wish  to  indicate  that  it  is  really 
the  last  aid,  and  that  it  should  only  be  attempted  when  all  other 
methods  have  failed.  Operative  treatment  of  carcinoma  undoubtedly 
deserves  first  place.  The  sooner  surgical  interference  is  instituted  the 
better  the  prospects  of  recovery.  As  a  matter  of  fact,  permanent  good 
results  can  only  be  expected  if  carcinoma  cases  undergo  surgical  treat- 
ment very  early  in  the  disease ;  but  even  in  these  cases  a  complete 
recovery  is  rare  even  if  we  succeed  in  removing  the  cancer  altogether. 
A  few  exceptions,  however,  are  on  record  in  which  the  patients 
recovered. 

If  a  carcinoma  of  the  breast  or  a  carcinoma  of  the  lip  is  removed  by 
operation,  the  patient  is  thereby  cured.  All  that  remains  of  the  dis- 
ease is  a  defect,  possibly  a  disfiguring  scar.  If  a  carcinoma  of  the 
stomach  is  removed  by  operation,  the  patient,  it  is  true,  is  no  longer  car- 
cinomatous, but  his  stomach-trouble  is  by  no  means  cured ;  in  other 
words,  the  patient  no  longer  suffers  from  carcinoma  of  the  stomach,  but 
he  suffers  from  other  affections  of  the  stomach.  This  is  due  to  the  fact 
that  the  atrophic  condition  of  the  gastric  mucosa  that  is  caused  by  the 
carcinoma  persists  after  the  tumor  is  removed.  If  the  secretion  of 
the  stomach  was  perverted  and  insufficient  at  the  time  of  the  opera- 
tion (and  this  is  probably  the  rule  excepting  in  those  cases  in  which 
carcinoma  develops  on  the  basis  of  an  ulcer),  the  secretory  perver- 
sions of  the  organ  will  persist  even  after  operation.  In  isolated  in- 
stances, it  is  true,  free  hydrochloric  acid  has  been  found  in  the  stom- 
ach after  operative  removal  of  carcinoma,  even  though  it  was  absent 
from  the  stomach  before  the  carcinoma  was  removed.  Instances  of  this 
kind  are,  however,  rare.  Almost  without  exception,  cases  of  carcinoma 
of  the  stomach  that  are  fit  subjects  for  operation  suffer  from  a  degree  of 
atrophy  of  the  gastric  mucosa  that  is  incapable  of  restitution  to  normal. 

The  operation,  however,  even  though  it  may  not  improve  the  secre- 
tory powers  of  the  stomach,  may  lead  to  very  satisfactory  results  in 
other  directions.  Resection  of  a  carcinomatous  pylorus  frequently 
leads  to  apparent  recovery  of  the  patients  :    they  gain   weight,   and 
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may  enjoy  well-being  for  a  period  of  years.  This  is  not  surprising, 
for  we  know  nowadays  that  the  food  may  be  well  digested  e%''en  if 
the  secretion  of  the  stomach  is  greatly  reduced,  provided  the  motor 
power  of  the  stomach  is  intact,  so  that  the  ingesta  are  completely  evacu- 
ated into  the  intestine  within  a  normal  time.  If  this  compensatory 
process  does  not  occur,  nutrition  naturally  suffers.  The  result  of  oper- 
ative removal  of  carcinoma,  therefore,  is  dependent  on  two  factors  :  in 
the  first  place,  the  carcinoma  must  be  completely  removed ;  in  the  second 
place,  the  motor  function  of  the  stomach  must  be  good — if  it  was  not 
good  before  the  operation,  the  operation  must  restore  it  to  its  normal  or 
nearly  normal  power.  If  this  cannot  be  accomplished,  the  nutrition  of 
the  patient  will  remain  impaired  even  though  the  carcinoma  is  removed ; 
and  these  subjects  finally  perish  from  insufficient  absorjDtion  of  food  and 
inanition.  Occasionally  this  unfavorable  issue  is  postponed  for  a  con- 
siderable time  even  in  these  cases. 

The  surgical  procedure  that  is  adopted  must  consider  these  t«'o  main 
indications.  If  for  no  other  reason,  the  secretors'  and  the  motor  powers 
of  the  stomach  should  be  repeatedly  examined  and  carefully  determined 
in  every  case  in  which  operative  interference  is  considered.  I  might 
mention  in  this  place  that  operative  removal  of  the  pylorus  does  not 
necessarily  abolish  the  sphincter  action  of  the  pyloric  portion  of  the 
stomach.  Rosenheim  has  reported  a  case  in  which  resection  of  the 
carcinomatous  pylorus  did  not  simply  convert  the  pylorus  into  hard 
cicatricial  tissue ;  in  this  case  it  seemed  as  though  the  musculature  in 
the  pyloric  region  assumed  the  regulator}-  function  of  the  pylorus,  for  if 
gas  or  air  were  forced  into  the  stomach  it  did  not  immediately  escape 
into  the  intestine. 

Rosenheim,  Kaensche,  and  others  have  demonstrated  that  resection 
may  restore  the  motor  functions  of  the  stomach.  They  showed  this  by 
very  careful  investigations,  but  demonstrated  at  the  same  time  that  the 
secretory-  functions,  as  we  have  mentioned  above,  are  rarely  improved 
by  this  operation. 

The  most  rational  treatment  of  carcinoma  is  undoubtedly  operative 
removal — that  is,  resection  of  the  carcinomatous  part.  Carcinomata  of 
the  pylorus  above  all  are  suitable  for  resection ;  but  tumors  in  other  sec- 
tions of  the  stomach  may  also  be  amenable  to  surgical  treatment.  Car- 
cinomata of  the  cardia  form  an  exception,  for  they  can  probably  not  be 
removed  by  oper-ation.  The  only  surgical  procedure  that  could  be  em- 
ployed in  treating  a  lesion  in  this  region  would  be  gastrotomy  followed  by 
feeding  through  a  fistula.  In  the  majority-  of  cases  this  operation  has  been 
performed  at  a  ver^^  late  stage  of  the  disease.  If  any  good  results  are  to 
be  expected,  the  operation  should  be  performed  early.  Only  then  may 
we  expect  to  see  the  life  of  the  patient  prolonged,  for  we  have  shown,  in 
discussing  carcinomata  of  the  pylorus,  that  gastro-enterostomy,  by  pre- 
venting the  irritation  of  the  carcinoma  by  the  ingesta  that  pass  over  it, 
arrests  the  growth  and  development  of  the  neoplasm  to  a  considerable 
extent.     Witzel,^  Frank,^  and  others  have  devised  a  number  of  im- 

1  Centralhl.f.  Chirurg.,  1891,  No.  32.        ^  ^,g„    j^n^,  Wochenschr.,  1893,  No.  13. 
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proved  methods  for  performing  tins  operation,  so  that  the  prognosis 
nowadays  is  much  better  than  formerly.  At  the  same  time  this  method 
of  treatment  is  not  a  radical  cure ;  it  merely  enables  the  patient  to  take 
more  food  than  before,  while  at  the  same  time  the  carcinoma  remains. 

The  most  favorable  conditions  for  operation  are  given  if  the  carci- 
noma is  situated  at  the  pylorus.  Billroth,  as  we  know,  performed  resec- 
tion of  a  carcinomatous  pylorus  as  early  as  1878.  Since  that  time  this 
operation  has  been  performed  in  numerous  cases,  in  many  instances  with- 
out leading  to  good  results.  Surgeons,  however,  soon  recognized  that 
carcinoma  of  the  pylorus  is  inoperable  in  many  cases.  This  led  to  the 
adoption  of  another  plan — namely,  to  create  a  new  passage  for  the  in- 
gesta  that  leads  around  the  stenosed  pylorus  ;  in  this  way  it  was  thought 
that  the  condition  of  the  patient  could  be  improved  even  though  the 
tumor  was  not  resected.  The  operation  that  has  been  devised  for  this 
purpose  is  gastro-enterostomy,  or  the  artificial  creation  of  a  passage 
between  the  stomach  and  the  jejunum,  through  which  the  ingesta  can 
pass  into  the  intestine.  Gastro-enterostomy,  therefore,  is  merely  a  pallia- 
tive operation.  In  performing  this  operation  surgeons  do  not  attempt  to 
cure  the  disease  or  to  remove  morbid  tissue  as  in  resection,  but  merely 
to  remove  the  sequelae  of  stenosis  of  the  pylorus.  The  good  results  that 
are  frequently  seen  from  gastro-enterostomy  in  such  cases  show  that  the 
stenosis  per  se  and  the  impediment  it  constitutes  to  the  passage  of  the 
ingesta  from  the  stomach  into  the  intestine  play  an  important  role  in 
the  general  loss  of  strength  that  is  usually  seen  in  this  condition.  Even 
if  the  carcinoma  itself  is  allowed  to  remain,  patients  in  whom  gastro- 
enterostomy is  performed  frequently  recover  to  a  great  extent,  and  in  a 
very  short  time  after  the  operation  gain  in  weight,  and  may  even  present 
a  healthy,  florid  appearance.  The  good  results  following  this  operation 
unfortimately  are  only  transitory.  At  the  same  time  this  operation  is 
indicated  in  all  cases  in  which  complete  removal  of  the  carcinoma  is 
no  longer  possible,  and  in  which  symptoms  of  advanced  stagnation  of 
stomach-contents  appear. 

We  may,  therefore,  say  a  priori  that  resection  of  the  pylorus 
is  indicated  wherever  complete  removal  of  the  neoplasm  is  possible. 
Gastro-enterostomy  is  indicated  wherever  the  carcinoma  cannot  be  com- 
pletely extirpated,  but  where  symptoms  of  advanced  stenosis  and  of 
stagnation  of  stomach-contents  exist.  The  gastroduodenal  fistula  that 
is  created  in  this  operation  is  intended  merely  to  facilitate  the  passage 
of  the  ingesta  into  the  duodenum.  If  there  is  no  stagnation  of  stomach- 
contents,  gastro-enterostomy  is  useless. 

Two  objections  have  been  formulated  against  either  operation.  Some 
authors  call  attention  to  the  fact  that  the  results  of  these  operations  are 
not  very  brilliant ;  others  have  argued  that  the  operation  itself  is  not 
devoid  of  danger. 

Statistics  constructed  from  the  results  published  by  various  investi- 
gators are  of  little  value  in  determining  the  validity  of  these  objec- 
tions. Even  the  statistics  of  one  operator  fail  to  decide  the  matter. 
Billroth,  for  instance,  reported  his  experience  at  the  Tenth  International 
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Medical  Congress  in  Berlin,  and  stated  that  of  29  cases  of  resection  of 
the  pylorus  for  carcinoma,  he  lost  16  as  a  result  of  the  operation  and 
saved  the  lives  of  13  ;  of  28  cases  in  which  gastro-enterostomy  was 
performed  for  carcinomatous  stricture  of  the  pylorus,  14  died  and  14 
recovered.  Of  57  cases,  therefore,  that  were  operated  upon,  30  died 
from  the  operation  and  only  29  recovered,  consequently  the  mortality 
was  52.6  per  cent.  Hahn,  on  the  other  hand,  recently  reported  15  cases 
of  gastro-enterostomy,  three-fourths  of  which  were  cases  of  carcinoma, 
and  this  operator  did  not  lose  a  single  case  of  this  series. 

The  final  outcome  will  depend  not  only  upon  the  experience  and  the 
skill  of  the  operator,  but  also  upon  the  indications  that  exist  for  per- 
forming the  operation.  The  results  that  different  operators  report  can- 
not be  compared  unless  each  case  is  carefully  studied  in  relation  to  these 
two  factors.  Kraske  is  right  when  he  argues  that  cases  of  this  kind 
must  not  be  counted,  but  judged.  Kraske's  own  statistics  show  how 
important  this  is.  The  summary  of  cases  that  he  has  published  is  small 
but  very  interesting.  He  operated  on  14  cases  of  carcinoma  of  the 
pylorus  and  performed  resection  of  the  pylorus  4  times,  gastro-enter- 
ostomy 10  times.  Of  these  14  cases,  6  died — that  is,  43  per  cent. 
These  operations,  however,  were  performed  at  two  different  periods  in 
this  author's  experience  :  6  of  the  operations  were  performed  in  the 
first  period,  8  in  the  second ;  of  the  6  that  were  operated  in  the  first 
period,  all  died ;  of  the  8  that  were  operated  in  the  second  period, 
none  died.  On  account  of  the  unfavorable  results  that  Kraske  obtained 
in  the  first  period,  he  refused  for  a  long  time  to  operate  on  cases  that 
were  sent  to  him. 

These  statistics  show  that  the  operation  per  se  is  not  dangerous,  but 
that  the  unfavorable  results  obtained  are  chiefly  due  to  the  fact  that  the 
operation  is  attempted  in  cases  where  it  is  not  indicated.  Thus,  many 
operations  have  been  performed  on  patients  who  were  very  much  reduced, 
and  whose  loss  of  strength  had  already  been  extreme. 

Resection  should  only  be  performed  if  the  tumor  is  still  freely  mov- 
able, if  no  metastases  have  formed,  and  if  the  patient  possesses  rela- 
tively good  strength.  If  adhesions  have  formed  (provided  they  cannot 
be  easily  separated),  and  if  metastatic  nodules  are  present  in  other 
organs,  gastro-enterostomy  should  be  performed  if  an  operation  is 
indicated  at  all. 

Kraske  believes  that  we  shall  gradually  succeed  in  treating  carcinoma 
of  the  pylorus  by  surgical  means  before  this  lesion  can  be  palpated  as  a 
tumor,  and  even  before  it  can  be  diagnosed  with  certainty.  He  claims 
that  we  should  operate  in  every  doubtful  case  in  which  a  stenosis  of  the 
pylorus  due  to  some  organic  tissue-change  can  be  discovered.  Even  if 
a  benign  cicatricial  stenosis  is  found,  he  advises  operation.  If,  on  the 
other  hand,  the  stenosis  is  due  to  carcinoma,  we  can  remove  the  neoplasm 
at  a  time  when  a  radical  operation  offers  good  chances  for  recovery. 

I  certainly  think  that  we  can  endorse  the  statement  tliat  an  operation 
should  be  performed  in  all  cases  in  which  stenosis  of  the  pylorus  due 
to  organic  tissue-changes  can  be  discovered.    The  character  of  the  opera- 
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tion  will,  of  course,  depend  on  the  nature  of  the  stenosis.  But  let  me 
Sisk,  How  do  we  make  the  diagnosis  of  stenosis  of  the  pylorus  in  eases  in 
which  no  tumor  can  be  palpated  ?  Our  only  criteria  are  motor  insuffi- 
ciency and  ectasy ;  but  wherever  motor  insufficiency  and  ectasy  are 
marked,  a  tumor  can  usually  be  felt ;  in  other  words,  the  carcinoma,  as 
a  rule,  is  in  an  advanced  stage.  In  many  instances  the  tumor  can  even 
be  felt  before  motor  insufficiency  and  ectasy  develop. 

I  have  already  mentioned  a  theory  that  Israel  propounded  in  regard 
to  the  method  of  growth  and  the  origin  of  carcinomata  of  the  pyloric 
region.  He  observed  that  in  cases  of  carcinoma  of  the  stomach  that 
were  not  situated  directly  at  the  orifices  of  the  organ,  but  at  some  little 
distance  from  them,  a  narrow  zone  of  healthy  mucous  membrane  can 
usually  be  found  in  a  portion  of  the  pyloric  region.  This  led  him  to 
assume  that  carcinomata  do  not  start  from  the  orifices  of  the  stomach, 
but  are  merely  arrested  in  their  development  when  they  reach  them.  If 
this  is  the  case  (and  clinical  experience  seems  to  favor  this  view),  we 
may  expect  to  find  that  all  carcinomata  that  produce  symptoms  of  sten- 
osis are  already  in  an  advanced  stage.  We  certainly  succeed  in  many 
cases  in  diagnosing  carcinomata  with  a  great  degree  of  probability  even 
when  no  symptoms  of  stenosis  are  present.  If  the  general  strength  of 
the  patient  is  good,  an  exploratory  laparotomy  may  be  performed  in  such 
cases.  This  operation,  of  course,  is  only  indicated  in  those  cases  in 
which  the  presence  of  a  carcinoma  or  of  an  organic  stenosis  of  the 
pylorus  can  be  determined. 

The  main  sphere  of  operative  interference  will  always  remain  car- 
cinoma of  the  pylorus  proper.  Attempts  have  been  made,  it  is  true,  to 
remove  carcinomata  that  were  situated  in  other  portions  of  the  organ, 
even  if  they  were  very  large,  by  operative  procedures.  Resection  of 
the  pylorus  must  be  considered  the  more  radical  method  as  compared  to 
gastro-enterostomy,  and  should,  in  general,  be  preferred  to  the  latter. 
Grastro-enterostomy  only  relieves  the  stasis  of  ingesta  in  the  stomach 
and  aids  their  passage  into  the  intestine ;  in  other  words,  it  relieves 
motor  insufficiency.  Quite  a  number  of  cases  are  on  record  in  which 
the  patients  enjoyed  good  health  for  years  after  resection.  Kocher  has 
reported  the  case  of  a  woman  who  was  in  good  health  five  and  a  half 
years  after  the  operation.  Wolfler  also  reports  a  case  in  which  the 
patient  was  well  for  five  years  ;  at  the  expiration  of  this  time  a  gland- 
ular metastasis  recurred.  If  resection  is  impossible,  gastro-enterostomy 
may  be  performed  in  order  to  relieve  the  symptoms  of  stenosis.  The 
chief  advantages  of  this  operation  are  that  it  is  simpler  and  more  easy 
to  perform ;  on  the  other  hand,  its  effects  are  only  symptomatic,  for  it 
merely  relieves  stagnation  ;  but  it  may  prolong  life  even  though  it  exer- 
cises no  influence  on  the  development  of  the  carcinoma.  Gastro-enter- 
ostomy will  always  remain  a  late  operation, — an  operation  directed 
against  stagnation  and  against  atony  and  its  results.  All  these  con- 
ditions, however,  only  develop  after  the  cancer  has  existed  for  a  long 
time.  Resection  of  the  pylorus  should  be  performed  early,  and  the 
sooner  it  is  performed  the  better  the  prognosis.     The  more  skill  we 
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acquire  in  diagnosis,  the  more  the  methods  of  diagnosis  become  im- 
proved ;  the  sooner,  therefore,  we  succeed  in  diagnosing  carcinoma,  the 
sooner  will  we  be  able  to  cure  cancer  of  the  stomach  by  a  radical 
operation. 

At  the  present  time  gastro-enterostomy  ranks  above  pylorectomy. 
Let  us  hope  that  the  art  diagnosis  will  advance  with  such  rapid  strides 
that  we  will  soon  be  able  to  recognize  carcinomata  very  early  in  their 
development  and  at  a  time  when  a  radical  operation  is  possible.  For 
the  present,  gastro-enterostomy  is  more  popular  because  we  recognize  the 
disease  so  late,  and  willingly  adopt  any  method  that  will  even  palliate 
the  patient's  distress. 

Whether  or  not  gastroscopy  will  become  so  perfected  that  this  method 
of  examination  can  be  generally  performed  without  great  difficulty  and 
without  endangering  the  patient's  life  cannot  be  predicted.  Rosenheim 
has  recently  done  some  very  excellent  work  in  this  direction,  and  has 
contributed  much  to  our  knowledge  of  this  method.  For  the  present, 
however,  it  is  too  complicated  and  even  too  dangerous  under  certain  cir- 
cumstances to  merit  general  adoption.  It  is  not  impossible  that  apparatus 
and  appliances  will  be  invented  that  are  more  easy  to  manipulate,  and 
that  some  day  we  shall  be  able  to  make  the  diagnosis  of  carcinoma  by 
means  of  their  use  at  a  much  earlier  stage  than  we  can  to-day.  The 
method  in  vogue  at  present  urgently  calls  for  improvement. 

This  is  not  the  place  to  enter  into  a  discussion  of  the  technique  of 
the  oj)erations  we  have  discussed.  The  surgeon  is  concerned  with  per- 
fecting the  technique  of  his  methods.  The  internist  should  direct  all 
his  energies  to  improving  the  methods  of  diagnosis,  so  that  the  disease 
can  be  recognized  early  in  its  development. 

TOTAL  EXTIRPATION  OF  THE  STOMACH. 

Schlatter  ^  reported  the  first  successful  total  extirpation  of  the  stomach 
in  1897,  the  patient  surviving  for  a  considerable  period.  It  appeared 
that  digestion  was  successfully  accomplished  by  the  intestines,  and  that 
the  patient's  suffering  was  relieved.  Following  this  many  operations 
of  the  kind  were  performed  both  here  and  abroad ;  the  first  in  this 
country  being  done  by  Bernays,  of  St.  Louis.  Among  the  successful 
operations  the  results  were  similar  to  those  reported  by  Schlatter. 
Owing  to  the  great  mortality  and  the  early  deaths  that  succeeded  in 
those  cases  that  were  reported  as  successful,  this  procedure  has  for  the  most 
part  been  abandoned.  It  has  been  proved,  however,  that  patients  may 
survive  for  a  period  after  extirpation  of  the  stomach,  with  a  fairly  good 
digestion,  and  without  diarrhea.  Nevertheless,  it  may  be  said  that  the 
operation  is  now  generally  discredited. 

OTHER  TUMORS  OF  THE  STOMACH. 

As  compared  to  carcinoma,  all  other  tumors  of  the  stomach  are  of 
subordinate  clinical  importance  :  for,  in  the  first  place,  non-carcinomatous 

1  Correspondenzbl.  f.  Schzveiz.  Aertze,  December  1,  1897. 
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neoplasms  are  very  rarely  fouud  in  the  stomach  ;  in  the  second  place,  it  is 
almost  impossible  to  differentiate  them  from  carcinoma  during  life.  In 
addition  to  the  atypic  proliferation  of  gland  tissue  tliat  we  have  spoken 
of  above,  and  that  may  lead  to  the  formation  of  polypous  excrescences, 
sarcomata,  lipomata,  tibromata,  and  myomata  have  been  seen  in  the 
stomach.  Of  these  forms  of  tumor,  the  most  important  and  relatively 
the  most  frequent  are  sarcomata. 

Sarcomata  of  the  stomach  may  be  primary  or  secondary.  The 
latter,  with  the  exception  of  lymphosarcomata,  are  less  frequently 
encountered  than  the  former.  Primary  sarcomata  of  the  stomach-wall, 
in  particular  myosarcomata  and  fibrosarcomata,  as  a  rule  present  the 
appearance  of  circumscribed  tumor  nodules.  Lymphosarcomata,  on 
the  other  hand,  appear  as  flat,  extended  infiltrations.  The  former,  it 
appears,  may  develop  from  any  point  of  the  stomach,  most  frequently, 
according  to  Schlesinger  ^  (who  has  studied  sarcoma  of  the  stomach  very 
carefully),  from  the  greater  curvature. 

These  tumors  may  vary  greatly  in  size  and  form ;  they  may  be 
either  spherical  or  of  an  irregular,  nodular  form  ;  may  be  attached  by 
a  broad  base  or  by  a  narrow  base.  Occasionally  they  grow  very  large. 
Brodowski,^  for  instance,  described  a  sarcoma  of  the  stomach  that 
weighed  twelve  pounds. 

A  variety  of  different  sarcomata  have  been  observed,  as  myosarcoma, 
fibrosarcoma,  spindle-celled  sarcoma,  angiosarcoma.  Sarcoma,  like  car- 
cinoma, frequently  leads  to  the  formation  of  metastases  in  neighboring 
organs,  particularly  in  the  lymph-glands. 

According  to  Schlesinger's  summary,  primary  lymphosarcomata  may 
occur  at  any  age  ;  they  appear  most  frequently,  however,  between  twenty 
and  thirty-five  years.  The  other  sarcomata  seem  to  appear  with  greater 
frequency  in  older  subjects.  No  marked  differences  can  be  discovered 
in  regard  to  the  frequency  with  which  this  form  of  tumor  appears  in 
the  different  sexes.     Its  etiology  is  wholly  obscure. 

The  disease-picture,  according  to  Schlesinger,  is  the  following  :  The 
onset  of  the  disease  is  usually  insidious;  all  gastric  symptoms  may  be 
absent,  particularly  in  secondary  sarcomata,  or  they  may  appear  at  a 
late  stage  of  the  disease.  In  many  instances  progressive  emaciation  is 
the  first  symptom  presented  ;  in  other  cases,  again,  the  disease  begins 
with  stomach-symptoms, — loss  of  appetite,  a  feeling  of  pressure  and  ful- 
ness in  the  region  of  the  stomach,  acid  belching,  and  a  disagreeable  taste 
in  the  mouth.  In  other  instances  frequent  attacks  of  vomiting  and  vio- 
lent spasms  of  pain  in  the  region  of  the  stomach  occur  early  in  the  course 
of  the  disease.  All  of  these  symptoms  gradually  become  exacerbated, 
the  loss  of  appetite  increases,  the  attacks  of  vomiting  become  more  fre- 
quent, and  finally  coffee-ground  material  may  even  be  raised.  If  the 
tumor  of  the  stomach  can  be  palpated,  it  presents  essentially  the  same 
peculiarities  as  carcinomatous  tumors  of  the  stomach.  If  the  growth 
is  situated  at  the  pylorus,  secondary  dilatation  of  the  stomach  followed 
by  stagnation  of  stomach -con  tents  may  result.  In  lymphosarcomata 
^  Zeitschr.  f.  klin.  Med.,  vol.  xxxii.,  supplement.  ^  Virchoio's  Archiv,  vol.  Ixvii. 
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of  the  stomach  dilatation  of  the  stomach  without  stenosis  of  the  pylorus 
may  also  occur. 

Tetany  has  been  observed  in  this  disease  as  in  other  stomach-lesions 
that  are  accompanied  by  dilatation  of  the  organ  (case  of  Fleiner  ^). 

Investigations  into  the  chemism  of  the  stomach  in  this  disease 
have  failed  to  reveal  any  appreciable  difPerence  between  sarcoma  and 
carcinoma.  Schlesinger  has  reported  three  observ^ations  that  are  very 
interesting  in  this  respect.  In  the  first  case  (myosarcoma)  free  hydro- 
chloric acid  was  absent,  and  there  was  an  abundant  quantity  of  lactic 
acid.  In  the  second  case  (lymphosarcoma)  a  gradual  transition  occurred 
from  normal  gastric  function  to  a  perversion  of  the  function  that  was 
analogous  to  that  seen  in  carcinoma, — that  is,  free  hydrochloric  acid  was 
finally  found  absent,  and  lactic  acid  appeared  in  considerable  quantities. 
This  transition  occupied  considerable  time.  In  both  of  these  cases  were 
found  large  numbers  of  the  long  bacilli  that  Schlesinger  and  Kaufmann 
consider  characteristic  for  lactic  acid  fermentation.  In  the  third  case 
neither  free  hydrochloric  acid  nor  lactic  acid  was  found.  In  all  three 
cases  blood  was  repeatedly  discovered  in  the  stomach-contents. 

From  a  clinical  point  of  view,  therefore,  we  cannot  say  that  essential 
differences  exist  bet^^een  the  chemism  of  the  stomach  in  carcinoma  and 
sarcoma ;  nor  are  there  any  other  very  pronounced  differences.  Hem- 
atemesis  occurs  in  both  diseases.  No  essential  differences  in  regard  to 
the  appearance  and  the  course  of  the  cachexia  exist  in  the  two  dis- 
eases. The  duration  of  the  disease  fluctuates  from  several  months 
to  three  years,  the  average  duration  being  from  one  to  one  and  a  half 
years. 

It  will  be  seen,  therefore,  that  neither  the  local  nor  the  general  symp- 
toms furnish  anv  positive  information  that  might  enable  us  to  make  a 
differential  diagnosis  between  carcinoma  and  sarcoma. 

Schlesinger,  however,  has  shown  that  a  number  of  factors  may  be 
utilized  in  the  differential  diagnosis.  The  location  of  the  metastases 
and  the  changes  in  the  spleen  are  both  important  in  this  respect. 
Primary  sarcoma  of  the  stomach  forms  metastases  in  the  skin  with 
relative  frequency.  These  secondary  deposits  assume  the  form  of  small 
or  large  nodules.  This  fact  frequently  enables  us  to  make  the  diagnosis 
if  these  cutaneous  nodules  can  be  excised  without  difficulty  and  sub- 
jected to  histologic  examination.  Occasionally  particles  of  tumor  may 
also  be  vomited  or  be  discovered  in  the  stomach-contents  ;  these,  too, 
of  course,  can  be  utilized  for  the  diagnosis.  Observations  of  this  kind, 
however,  are  not  recorded  in  the  literature  so  far.  A  few  years  ago  I 
observed  a  case  of  this  character  in  which  a  large  sarcoma  nodule  was 
vomited  during  an  attack  of  hematemesis.  In  this  case  there  were  also 
numerous  metastases  in  the  skin.  Schlesinger  attaches  particular  im- 
portance to  the  metastases  in  the  intestine  in  diagnosing  lymphosarcoma. 
According  to  Kundrat,^  metastatic  lymphosarcomata  of  the  intestine 
never  produce  strictures,  but  usually  lead  to  dilatation  of  the  intestine. 

^  Arch.  f.   Verdauunqskrankh.,  \o\.  i. 
'  Wien.  klin.   Wochenschr.,  1893,  No.  12. 
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If,  therefore,  we  find  tumors  of  the  intestine  without  the  signs  of  sten- 
osis, the  diagnosis  of  lymphosarcoma  is  probable  (according  to  Schle- 
singer).  The  greater  the  swelling  of  lymph-glands,  the  more  probable 
tlie  diagnosis  of  lymphosarcoma.  Schlesinger  calls  attention  to  the  fact 
that  carcinomatous  tumors  of  the  intestine  always  produce  symptoms  of 
stenosis. 

According  to  this  same  author,  the  swelling  of  the  spleen  can  be 
utilized  in  the  diagnosis.  In  a  relatively  large  number  of  cases,  both 
of  primary  and  secondary  sarcoma  and  lymphosarcoma  of  the  stomach, 
the  spleen  is  swollen.  Swelling  of  the  spleen  was  observed  in  all  the 
cases  that  Schlesinger  examined  ;  and  as  it  is  very  rare  in  carcinoma  of 
the  stomach,  this  factor  might  possibly  be  utilized  in  rendering  a  differ- 
ential diagnosis. 

An  examination  of  the  buccal  cavity  may  also  furnish  some  informa- 
tion. According  to  Kundrat,  the  tongue  is  changed  in  a  characteristic 
way.  The  follicles  are  swollen  and  tumefied.  The  symmetric  arrange- 
ment of  the  nodules,  ridges,  and  papillae  is  particidarly  conspicuous ; 
they  extend  in  rows  from  the  median  line  of  the  base  of  the  tongue  to 
both  sides  and  forward.  Secondary  lymphosarcomata  always  form  broad 
infiltrations  on  the  tongue. 

Notwithstanding  all  these  points,  a  positive  diagnosis  can  rarely  be 
made.  This  is  well  illustrated  by  a  case  that  Leube  ^  reported,  in  which 
there  were  universal  sarcomatosis  of  the  skin  and  a  genuine  epithelial 
carcinoma  in  the  stomach. 

[Dock  ^  reports  a  case  of  primary  sarcoma  of  the  stomach  in  a  man 
fifty-five  years  old.  The  tumor  was  removed  by  Nancrede,  and  the 
patient  reported  well  several  months  after  the  operation.  The  success- 
ful removal  of  a  sarcoma  from  the  stomach  of  a  man  is  reported  by 
Morton.^  In  reviewing  the  recent  literature  on  the  subject  Dock  found 
that  several  forms  of  primary  sarcomatous  growths  occur  in  the  stom- 
ach, and  that,  as  a  secondary  growth,  they  occur  in  the  stomach  perhaps 
more  frequently  than  secondary  cancer.  The  onset  of  the  disease  is 
apt  to  be  insidious,  as  in  the  case  reported  by  Baldy,*  in  which  the  dis- 
ease had  never  distressed  the  patient,  and  was  attended  with  unusually 
good  appetite.  Finlayson  reports  an  instance  of  the  spindle-celled 
variety  of  sarcoma  occurring  in  the  stomach  of  an  mfant  three  years 
old.  The  results  of  physical  examination  closely  resemble  those  found 
in  carcinoma,  and  in  the  few  cases  in  which  examination  of  the  stomach- 
contents  has  been  made  the  findings  closely  approached  those  commonly 
discovered  in  the  stomach-contents  of  carcinoma. 

According  to  Brooks/  who  reports  a  case  of  multiple  sarcoma  of  the 
stomach,  the  growth  usually  appears  at  the  lesser  curvature  of  the 
stomach,  but  it  may  appear  in  the  greater  curvature  or  at  any  other 
point. — Ed.] 

The  treatment  should  be  based  on  the  same  principles  as  the  treat- 

1  Specielle  Diagnose  d.  inner  en  Krankh.^  third  edition. 

^  Trans.  Assoc,  of  Amer.  Phys.,  May  3,  1900.         ^  Brit.  Med.  Jour..,  June  1,  1901. 

*  Jmir.  Amer.  Med.  Assoc.,  1898,  vol.  i.,  p.  523.  '"  Med.  News,  May  14,  1898. 
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ment  of  carcinoma.     In  lympliosarcomatosis,  however,  the  admmistra- 
tion  of  arsenic  may  be  attempted. 

[Apparent  Tumors  of  the  Stomach. — The  presence  of  a  tumor 
in  the  region  of  the  stomach,  transient  in  character  and  apparently 
depending  upon  spasm,  is  occasionally  noted.  Such  was  the  case  reported 
by  Schnitzler/  who,  after  a  laparotomy,  was  enabled  to  see  the  stomach 
contract,  forming  a  tumor  the  size  of  a  small  apple.  It  was  supposed 
that  there  occurred  a  sj^asm  in  the  vicinity  of  a  round  ulcer.  The  case 
was  treated  by  pyloroplasty.  Such  spasmodic  tumors  are  not  often 
demonstrated  in  this  way,  although  they  probably  occur  oftener  than  is 
supposed.  Apparent  tnmors  of  the  abdomen,  more  or  less  Continuous  in 
their  manifestations,  are  occasionally  seen,  and  sometimes  oifer  no  little 
embarrassment  in  diagnosis.  Einhorn^  collects  23  cases  in  his  own 
practice,  most  of  which  were  associated  with  either  gastroptosis  or 
enteroptosis.  This  author  supposes  the  apparent  tumor  to  depend  upon 
prolapse  of  the  left  lobe  of  the  liver,  exposure  and  thickening  of  the 
abdominal  aorta,  hj-jjeiirophy  of  part  of  the  abdominal  muscles,  and 
possibly  adhesions  around  the  lesser  cur^'ature  of  the  stomach.  In  gas- 
troptosis the  pancreas  may  be  palpated,  especially  when  it  is  in  a  state 
of  induration,  and  this  has  been  mistaken  bv  some  for  gastric  tumor. — 
Ed.] 

FOREIGN  BODIES  IN  THE  STOMACH. 

Quite  frequently  foreign  bodies  enter  the  stomach  and  produce  more 
or  less  violent  distress.  Foreign  bodies  are  swallowed  either  on  pur- 
pose or  unintentionally,  or  foreign  material  may  gradually  be  deposited 
in  the  stomach.  The  clinical  symptom-complex  -^-ill  vary  according  to 
the  character  of  the  foreign  body  present  in  the  stomach.  Many  foreign 
bodies,  particularly  if  they  are  small  and  have  a  smooth  surface,  are 
removed  from  the  stomach  by  vomiting  after  a  short  or  a  long  time. 
Others  succeed  in  passing  through  the  stomach  and  intestine,  and  are 
finally  deposited  with  the  stools.  In  still  other  cases  the  foreign  body 
produces  inflammatory  symptoms  in  the  intestine  that  may  lead  to  in- 
vagination, to  the  formation  of  abscesses,  or  to  perforation.  In  this 
section  we  will  discuss  only  those  cases  in  which  the  foreign  body  remains 
in  the  stomach. 

A  great  variety  of  foreign  bodies  have  been  found  in  the  stomach — 
for  instance,  forks,  knives,  spoons,  artificial  teeth,  balls  of  hair,  needles, 
pieces  of  iron,  nails,  pieces  of  lead  and  of  wood,  stomach-pumps,  and 
other  articles. 

Friedlander^  and  Vonnegut*  have  each  described  a  case  in  which 
shellac  stones  led  to  the  formation  of  a  tumor  in  the  stomach.  These 
patients  had  been  working  with  an  alcoholic  solution  of  shellac,  and  for 
a  long  time  had  swallowed  small  quantities,  and  this  had  ultimately  led 
to  the  formation  of  these  stones  in  the  stomach. 

'  CentralU.f.  Chir.,  September  3,  1808.  ^  Med.  Record,  November  24,  1900. 

^Berlin,  klin.  Wochenschr.,  1881,  No.  13. 
*  Deutsch.  med.  Wochenschr.,  1897,  No.  26. 
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Schreiber  ^  describes  a  case  of  freely  mova})le  tumor  of  the  stomach 
that  was  removed  by  operation,  and  was  found  to  be  a  mass  of  vegetable 
fibers.  Richter "  reports  a  case  in  which  a  tumor  formed  of  sarcina 
ventriculi  occluded  the  pylorus.  Leube^  reports  the  case  of  a  woman 
who  allowed  the  stomach-sound  to  drop  into  the  stomach  during  lavage. 
In  this  instance  the  tube  remained  there  for  nine  days,  and  was  finally 
evacuated  by  vomiting. 

Only  those  cases  are  clinically  interesting  in  which  the  foreign  body 
remains  in  the  stomach.  The  local  disturbances  may  be  very  severe  or 
may  be  altogether  absent.  So  long  as  the  foreign  body  is  not  deposited 
with  the  stools  or  vomited  we  are  confronted  with  the  task  of  removing 
it  artificially. 

The  diagnosis  of  foreign  bodies  in  the  stomach  is  self-evident  in  the 
majority  of  cases.  As  a  rule,  the  history  will  inform  us  that  the  patient, 
for  instance,  swallowed  the  stomach-tube  while  performing  lavage  of  the 
stomach  or  swallowed  some  foreign  body,  either  intentionally  or  by 
accident. 

The  diagnosis,  of  course,  is  more  difficult  in  those  cases  in  which  a 
tumor  is  felt  in  the  region  of  the  stomach,  but  in  which  the  anamnesis 
gives  us  no  information  in  regard  to  the  entrance  of  a  foreign  body  into 
the  stomach.  This  is  illustrated,  for  instance,  by  the  cases  of  shellac 
stones  that  were  described  above. 

The  discovery  of  a  tumor  in  the  stomach  is  the  most  important 
point  for  the  diagnosis.  If  the  tumor  is  movable,  this  indicates  that 
the  swelling  may  be  a  foreign  body ;  the  tumor,  however,  must  possess 
more  than  the  slight  degree  of  motility  that  we  occasionally  feel  in  other 
tumors  that  are  adherent  to  the  stomach- wall.  It  must  be  very  movable, 
so  that  the  tumor  can  be  pushed  about  in  every  direction,  and  always 
occupies  the  lowest  point  of  the  stomach  as  soon  as  the  patient  changes 
his  position.  These  factors  alone  determine  the  presence  of  a  freely 
movable  tumor  in  the  stomach.  The  nature  of  the  tumor,  of  course,  is 
not  revealed  by  this  discovery.  In  some  instances  we  may  succeed  in 
feeling  the  foreign  body  with  the  sound ;  in  other  instances  the  electric 
magnet  may  be  employed  with  some  effect.  Chemical  examination  of 
the  stomach-contents  can  hardly  give  us  much  information.  In  some 
cases  transillumination  with  RSntgen  rays  may  be  employed.  The  chief 
indication  for  treatment  is  to  remove  the  foreign  body  from  the  stomach. 

We  should  never  attempt  to  remove  the  foreign  body  by  the  same 
way  in  which  it  entered  the  stomach,  unless  we  can  determine  that  it  is 
small,  smooth,  and  possesses  no  sharp  angles.  If  this  is  the  case,  some 
emetic,  preferably  apomorphin,  may  be  administered.  I  repeat  ex- 
pressly that  this  method  of  treatment  is  justified  only  if  we  know  the 
character  of  the  foreign  body.  If  the  foreign  body  is  small  and  smooth, 
however,  it  usually  passes  into  the  intestine  and  leaves  the  body  by  the 
natural  passages  without  further  detriment  to  the  patient. 

Richter  treated  the  case  in  w4iich  the  pylorus  was  occluded  by  sar- 

^  Deutsch.  med.  Wochensch?-.,  supp.,  1897,  No.  4.      ^  Virchow' s  Arch. ^  1887,  vol.  cvii. 
'  Deutsch.  Arch.  f.  klin.  Med.j  vol.  xxxiii. 
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cina  (see  above),  and  in  which  aspiration  of  the  stomach-contents  revealed 
nothing  but  sarcina,  by  washing  the  stomach  alternately  with  solutions 
of  hyposulphite  of  sodium  and  corrosive  sublimate.  In  this  way  he 
arrested  the  development  of  the  parasite  and  succeeded  in  bringing 
about  marked  improvement. 

If  the  foreign  body  is  large,  the  only  way  to  remove  it  is  by  an 
operation.  In  the  majority  of  cases  surgical  interference  has  been  post- 
poned until  very  late — that  is,  six  months  and  even  years  after  the 
foreign  body  entered  the  stomach.  Operative  removal  of  foreign  bodies 
has  only  rarely  been  performed  early — that  is,  within  the  first  three  or 
four  days.  Expectant  treatment  is  certainly  not  to  be  recommended. 
[When  sharp  objects  find  their  way  into  the  stomach  and  are  in  danger 
of  producing  serious  trauma,  it  is  recommended  by  Johnston  ^  that  the 
patient  be  fed  sandwiches  that  contain  cotton-wool,  the  fiber  of  which 
is  expected  to  wrap  itself  about  the  foreign  body  and  thus  enable  it  to 
pass  the  pylorus  without  doing  injury.  In  Johnston's  case,  in  which  a 
man  swallowed  a  metallic  plate  of  teeth,  the  passage  of  the  article  was 
safely  accomplished. — Ed.] 

The  presence  of  small  metallic  bodies  having  sharp  points  or  cutting 
edges  is  a  source  of  danger,  and  their  removal  has  been  a  matter  of 
great  difficulty  even  when  laparotomy  is  resorted  to.  An  ingenious 
method  for  the  extrication  of  such  bodies  is  described  by  S.  Mayou.^  His 
device  consists  of  a  cylindric  electro-magnet,  2  inches  long  and  -^ 
of  an  inch  in  diameter,  with  a  soft  iron  core  exposed  at  the  ends,  and 
having  a  lifting  power  of  four  ounces  when  connected  with  an  ordinary 
four- volt  battery.  This  magnet,  connected  with  properly  insulated  wires, 
is  inserted  through  an  ordinary  stomach-tube,  open  at  the  distal  extremity. 
This  stomach-tube  has  a  narrow  silver  band  at  its  end  that  permits 
one  to  know  its  exact  position  in  the  stomach  by  means  of  the  X-ray 
apparatus.  The  tube  having  been  introduced,  the  magnet  is  passed  to 
its  distal  end.  The  patient  then  lies  upon  a  couch  that  permits  the 
application  of  the  X-rays  beneath  the  patient.  By  suitable  manipula- 
tions and  guided  by  the  X-ray  shadows,  the  end  of  the  stomach-tube  is 
brought  near  the  foreign  body.  The  current  is  then  turned  on  and  the 
foreign  body  is  drawn  into  the  tube,  after  which  the  tube,  including  the 
magnet  and  the  foreign  body,  so  covered  that  it  cannot  injure  the  mu- 
cosa, is  slowly  withdrawn.  This  ingenious  device  ought  to  be  successful 
in  cases  to  which  it  is  adapted. 

Fricker^  has  published  some  statistics  on  gastrotomy  for  foreign 
bodies  in  the  stomach,  and  I  learn  from  them  that  this  operation  has 
so  far  been  performed  53  times.  This  figure  is  probably  too  small, 
as  some  cases  of  this  kind  may  not  have  been  published.  Fricker 
himself  reports  a  case  in  which  he  removed  37  foreign  bodies  from  the 
stomach — namely,  one  key,  two  teaspoons,  one  fork,  two  wire  nails,  two 
hairpins,  twelve  pieces  of  glass,  one  window-hook,  one  steel  pen,  nine 
sewing-needles,  one  piece  of  graphite,  one  shoe-button,  one  grape-kernel, 

>  Brit.  Med.  Jour.,  March  29,  1902.  ^  London  Lancet,  Dec.  6,  1902. 

'  Deutsch.  med.  Wochensehr.,  1896,  No.  4. 
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two  balls  of  tin-foil,  and  one  crochet-needle.  Marcet^  reports  the  case 
of  a  sailor  who  was  accustomed  to  performint^  the  trick  of  swallowing 
knives.  On  autopsy,  30  knife-blades  were  found  in  the  stomach.  In 
the  majority  of  cases,  however,  a  single  foreign  body  has  been  found. 

If  the  presence  of  a  foreign  body  in  the  stomach  can  be  estab- 
lished, an  operation  should  be  performed  at  once,  for  there  is  always 
danger  of  serious  injury  or  perforation  of  the  stomach-wall.  As  a 
matter  of  fact,  a  number  of  cases  are  on  record  in  which  perforation 
followed  soon  after  the  entrance  of  the  foreign  body  into  the  stomach. 
In  other  cases  again  ulcerations  formed,  the  stomach  became  adherent 
to  neighboring  organs,  or  other  complications  developed. 

The  results  of  the  operative  treatment  of  this  condition  are  generally 
favorable.  Recovery  ensued  in  81.4  per  cent,  of  all  cases,  and  many 
of  these  operations  were  performed  late.  The  results  of  an  operation 
are  apt  to  be  more  favorable  the  sooner  gastrotomy  is  performed. 

[Syphilis  of  the  Stomach. — As  to  the  frequency  of  syphilitic 
affection  of  the  stomach,  some  difference  of  opinion  exists  among 
observers.  However,  a  considerable  number  of  cases  demonstrated 
by  autopsy  to  be  syphilitic  disease  are  now  recorded,  and  it  may 
be  said  that  gastric  syphilis  rests  on  a  safe  pathologic  basis.  Soltau 
Fenwick  ^  states  that  syphilis  may  affect  the  stomach  in  three  ways  :  by 
the  formation  of  gummata,  by  producing  endarteritis,  and  by  exciting 
chronic  inflammation  of  the  mucosa.  He  holds  that  the  chief  point  in 
differential  diagnosis  is  the  intractability  of  the  case  to  ordinary  methods 
of  treatment,  while  the  symptoms  subside  rapidly  upon  the  administra- 
tion of  antisyphilitic  remedies.  Flexuer^  expresses  the  belief  that 
syphilitic  gastric  ulcer  is  not  rare,  and  cites  a  case  in  which  he  concluded 
that  the  ulcer  was  brought  about  by  the  combined  softening  of  the  sub- 
raucous  gummatous  infiltration,  and  by  obstruction  and  obliteration  of 
blood-vessels  in  the  same  situation.  Einhorn  *  reviews  the  subject  and 
expresses  the  opinion  that  syphilis  of  the  stomach  is  by  no  means  of 
rare  occurrence.  He  classifies  its  manifestations  in  the  following  order  : 
(1)  gastric  ulcer  of  syphilitic  origin ;  (2)  syphilitic  tumor  of  the 
stomach ;  (3)  syphilitic  stenosis  of  the  pylorus — and  recites  a  number 
of  illustrative  cases.  He  also,  in  a  bibliography,  collects  the  history  of 
a  number  of  cases  reported  by  modern  observers,  most  of  whom  refer 
to  gastric  syphilis  as  a  rather  unusual  event. 

According  to  Dieulafoy,^  when  signs  of  simple  gastric  ulcer  appear 
in  a  syphilitic,  it  may  be  presumed  that  the  lesion  itself  is  specific. 
These  lesions  may  appear  under  various  forms,  such  as  hemorrhagic 
erosions,  ecchymoses,  gummata,  infiltration  of  the  submucosa,  and  cir- 
cumscribed gummatous  ulceration,  and  cicatrices  of  these.  He  calls 
attention  to  the  symptoms — epigastric  pain,  vomiting,  hematemesis,  and 
melena. 

1  Med.-Chir.  Trans.,  vol.  xii.  p.  72.  ^  London  Lancet,  September  28,  1901. 

*  Amer.  Jour.  Med.  Sci.,  October,  1898.         *■  Phila.  Med.  Jour.,  February  3,  1900. 
5  Gaz.  heb.  de  med.,  1902. 
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In  1894  I  reported  12  cases  of  gastric  syphilis^  in  which  the 
diagnosis  was  based  on  clinical  evidence.  These  cases  occurred  among 
500  consecutive  patients  suffering  from  various  stomach  diseases,  and, 
for  the  most  part,  complained  of  sensory  and  motor  disturbance,  regur- 
gitation of  gas,  nausea,  distress  after  eating,  delayed  motion,  and  gas- 
tralgia.  In  only  1  of  the  12  was  benefit  seen  to  follow  the  ordinary 
measures. of  treatment,  but  they  responded  promptly  when  antisyphilitic 
medication  was  adopted,  and  were  apparently  cured.  Since  that  time  a 
good  many  cases  have  come  under  my  observation,  and  I  am  led  to 
believe,  with  Einhom,  that  syphilis  of  the  stomach  is  not  rare.  Allen 
Jones  has  reported  a  series  of  cases  of  gastralgia  that  depended  upon 
syphilis.  A  review  of  those  cases  that  have  come  to  autopsy  leads  one 
to  conclude  that  the  lesions  most  common  are  gumma  and  increased  cica- 
tricial tissue.  Undoubtedly  instances  of  syphilitic  arteritis  of  the  stom- 
ach, as  mentioned  by  Fenwick,  are  seen.  Originally  I  was  inclined  to 
attribute  the  symptoms  found  in  these  cases  to  functional  disturbances 
the  result  of  autointoxication,  but  with  further  experience  it  seems 
probable  that  in  most  instances  there  is  a  distinct  lesion  of  the  stomach. 
The  sudden  improvement  for  the  better  under  the  influence  of  mercury  or 
potassium  iodid  in  a  case  that  formerly  was  showing  no  improvement, 
and  that  was  accompanied  by  manifestations  of  serious  disease,  has  been 
found  the  most  reliable  criterion  on  which  to  base  a  diagnosis.  Gastric 
syphilis  is  almost  uniformly  improved  or  cured  by  treatment ;  but  when 
the  disease  is  far  advanced  and  accompanied  by  notable  involvement  of 
other  viscera,  like  the  case  reported  by  Csesaris-Demel,^  cure  is  hardly 
to  be  expected.  In  not  a  few  of  the  reported  cases  death  has  resulted 
from  perforation  occurring  through  a  broken-down  gumma. — Ed.] 
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Introductory  Remarks. — The  history  of  neuroses  of  the  stom- 
ach may  be  divided  into  different  periods.  In  the  publications  of  the 
seventeenth  and  eighteenth  centuries  we  frequently  read  of  dyspepsia  that 
is  not  due  to  any  material  changes  in  the  stomach.  In  the  first  half 
of  the  last  century,  at  a  time  when  pathologic- anatomic  methods  of 
research  were  being  introduced,  the  field  of  purely  nervous  disorders  of 
the  stomach  became  more  and  more  circumscribed.  Finally  the  attempt 
was  made  to  deny  the  existence  of  purely  nervous  disorders,  and  to  ex- 
plain all  the  clinical  pictures  presented  by  some  pathologic-anatomic 
lesion.  In  this  way  it  happened  that  nervous  diseases  of  the  stomach 
disappeared  for  some  time  altogether  from  the  pathology  of  diseases  of 
the  stomach.  Gradually,  however,  they  regained  their  place,  for  in 
many  diseases  of  the  stomach  no  anatomic  basis  could  be  discovered,  so 
that  clinicians  and  pathologists  were  forced  to  recognize  the  existence 
of  purely  nervous  and  functional  disorders  of  the  stomach. 

The  first  valuable  contributions  to  this  subject  were  made  in  the 
early  forties.     I  must  confess  that  even  to-day  the  question  cannot  be 
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regarded  as  settled.  We  are  not  as  yet  basing  on  a  solid  fundament 
when  we  speak  of  purely  nervous  and  purely  functional  diseases  of  the 
stomach.  In  Germany  it  was  Lcube,  above  all,  who  created  a  place 
for  nervous  dyspepsia  in  the  general  jiathology  of  diseases  of  the  stom- 
ach. As  early  as  1878  Leube,  in  his  dissertation  on  "Diseases  of  the 
Stomach,"  in  von  Ziemssen's  Haml-Book,  arranged  a  scheme  of  the  differ- 
ent diseases  of  the  stomach  that  could  be  attributed  to  perversions  of  the 
nervous  function  of  the  organ.  This  scheme  remains  a  model  of  thor- 
oughness to-day.  Leube  subdivided  the  nervous  diseases  of  the  stom- 
ach into  three  groups  : 

(«)  Cases  in  which  the  sensibility  of  the  organ  is  increased  or 
reduced. 

(6)  Cases  in  which  the  contractility  of  the  organ  is  increased  or 
reduced. 

(c)  Cases  in  which  the  secretion  of  the  organ  is  increased  or  reduced. 

It  is  true  that  this  scheme  was  purely  theoretic,  for  clinical  disease- 
pictures  that  correspond  to  these  different  hypothetic  perversions  had 
not  been  described  at  that  time.  For  this  reason,  too,  Leube  furnishes 
a  good  description  only  of  gastralgia,  and  limits  himself  to  a  description 
of  those  forms  of  nervous  dyspepsia  alone  in  which  the  digestion  was 
normal  in  regard  to  time  and  chemism,  but  in  which  certain  dyspeptic 
symptoms  appeared  nevertheless. 

In  a  lecture  delivered  to  the  Third  Congress  for  International  Med- 
icine in  1884  Leube  expressed  himself  in  regard  to  nervous  dyspepsia 
as  follows  :  "  Only  those  disease-pictures  are  to  be  included  under  the 
heading  of  nervous  dyspepsia  in  which  the  digestion  is  normal  both  in 
regard  to  time  and  to  chemism,  but  in  which,  nevertheless,  the  symp- 
tom-complex of  dyspepsia  is  produced  exclusively  by  some  perversion 
of  the  nervous  system,  particularly  of  the  nerves  of  the  stomach  ;  in 
which,  finally,  no  objection  can  be  formulated  from  an  anatomic  point 
of  view  against  regarding  the  disorder  of  the  nervous  system  as  the 
primary  basis  of  the  dyspeptic  symptoms." 

According  to  Leube,  one  of  the  characteristic  features  of  this  form 
of  dyspepsia  is  that  the  patients,  during  the  time  of  digestion,  develop 
certain  symptoms  that  point  to  direct  involvement  of  the  nervous  sys- 
tem. Such  symptoms  might  be  headache,  vertigo,  lassitude,  belching 
of  tasteless  and  odorless  gas,  frequent  nausea,  even  vomiting,  a  feeling 
of  fulness  and  pressure  in  the  epigastrium  that  may  occasionally  develop 
into  true  pain,  heartburn,  a  feeling  of  globus,  varying  appetite,  and 
depression.  All  these  symptoms  are  the  most  important  ones  to  be 
observed.  They  may  all  appear  together,  or  only  a  few  may  be  pre- 
sented. Leube  himself,  however,  emphasizes  particularly  the  fact  that 
the  diagnosis  of  nervous  dyspepsia  can  never  be  more  than  a  probable 
diagnosis,  even  though  this  whole  symptom-complex  be  completely 
developed. 

This  symptom-complex,  then,  according  to  Leube  himself,  cannot 
be  regarded  as  an  infallible  proof  of  the  existence  of  nervous  dyspepsia, 
for  it  is  observed  in  many  cases  of  organic  disease  of  the  stomach.     It 
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is  important,  therefore,  in  rendering  the  diagnosis,  to  determine  whether 
other  nervous  or  neurasthenic  symptoms  complicate  or  parallel  the 
dyspeptic  symptoms  that  are  supposed  to  be  due  to  some  nervous  dis- 
order. We  undoubtedly  encounter  cases  in  which  the  symptoms  of 
nervous  dyspepsia  are  due  to  some  purely  local  trouble,  but  in  many — 
probably  the  majority — of  the  cases  the  abnormal  reactions  of  the 
nerves  of  the  stomach  are  merely  one  symptom  of  general  neurasthenia 
or  hysteria.  Hysteria,  as  we  know,  may  become  manifest  in  certain 
organs, — for  instance,  in  the  vocal  cords,  producing  hysteric  aphonia ; 
but  in  most  of  these  cases  we  can  usually  determine  from  a  number  of 
other  symptoms  that  the  lesion  is  of  central  origin — is  hysteric ;  in  the 
same  way  we  may  be  able  to  determine  that  the  dyspeptic  symptoms  are 
of  central  origin  if  we  discover  other  symptoms  of  general  nervousness, 
neurasthenia,  or  hysteria. 

But  even  the  existence  of  other  nervous  symptoms  does  not  demon- 
strate absolutely  that  the  local  symptoms  in  the  stomach  are  due  to  an 
abnormal  reaction  on  the  part  of  the  gastric  nerves,  for  purely  nervous 
or  neurasthenic  perversions  of  the  stomach-function  may  occur  together 
with  anatomic  lesion  of  the  organ.  Both  may  be  altogether  independent 
of  each  other,  or  divers  nervous  disturbances  may  secondarily  be  caused 
by  the  primary  disease  of  the  stomach. 

Leube  threw  a  great  deal  of  light  on  this  subject  when  he  introduced 
the  analysis  of  the  chemism  of  the  stomach  into  the  differential  diag- 
nosis of  these  complicated  conditions.  He  argued  that  if  the  time 
of  digestion  was  found  to  be  normal  and  the  chemism  of  the  stomach 
was  also  normal,  while  at  the  same  time,  the  patient  complained  of 
intense  dyspeptic  disturbances,  this  disproportion  between  the  objective 
findings  and  the  subjective  symptoms  indicated  that  the  dyspepsia  was 
nervous  in  character.  If  the  stomach  was  found  empty  seven  hours 
after  a  test-meal,  Leube  concluded  that  digestion  was  normal.  Nowa- 
days this  finding  is  no  positive  criterion,  for  it  demonstrates  merely  that 
the  motor  poM'^ers  of  the  stomach  are  normal,  but  tells  us  nothing  in 
regard  to  its  secretory  powers.  We  have  shown  that  the  stomach  may 
get  rid  of  its  ingesta  within  a  normal  time,  whether  the  secretion  of  gas- 
tric juice  is  abnormally  increased  or  abnormally  decreased,  provided 
only  the  motor  functions  of  the  stomach  remain  intact. 

All  that  Leube's  method,  therefore,  shows  is  that  the  motor  power 
of  the  stomach  is  not  reduced  ;  nevertheless,  the  motor  powers  of  the 
stomach  may  be  abnormal  in  another  direction — namely,  may  be  in- 
creased. It  is  true  that  a  healthy  stomach  gets  rid  of  a  test-meal  in 
seven  hours  at  the  latest,  so  that  at  this  time  the  stomach  is  found 
empty ;  but  we  are  not  justified  in  inverting  this  proposition  by  saying 
that  the  stomach  must  be  healthy  or  cannot  be  afflicted  with  any  an- 
atomic lesion  if  it  is  found  empty  at  the  expiration  of  seven  hours. 

I  do  not  by  any  means  wish  to  belittle  the  significance  of  aspiration 
of  the  stomach-contents  in  the  diagnosis  of  nervous  dyspepsia  ;  on  the 
contrary,  it  seems  to  me  this  procedure  is  absolutely  indispensable  if  we 
wish  to  establish  the  nervous  character  of  the  disease.     Nowadays,  how- 
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ever,  we  should  not  limit  ourselves  to  determining  that  the  stomach  is 
empty  seven  hours  after  a  test-meal ;  we  should  endeavor  to  procure 
some  of  the  stomach-contents  at  the  height  of  digestion,  study  the 
quantity,  the  appearance,  the  peptic  power,  the  acidity,  the  abnormal 
constituents,  etc.,  of  the  material  aspirated.  This  is  a  general  rule  that 
applies  not  only  to  cases  of  suspected  nervous  dyspepsia,  but  to  all  other 
diseases  of  the  stomach.  We  should  never  diagnose  the  form  of  dyspepsia 
that  Leube  was  the  first  to  describe  unless  we  study  the  gastric  digestion 
with  the  aid  of  all  modern  adjuvants  that  we  possess  for  testing  the 
secretory  and  motor  powers  of  the  organ.  Only  if  digestion  is  found  to 
be  normal  by  these  means  may  we  make  this  diagnosis. 

Leube  himself  expressed  the  opinion,  many  years  ago,  that  there  are 
several  forms  of  nervous  dyspepsia,  and  that  the  one  we  have  outlined, 
in  which  there  are  symptoms  of  sensory  irritation  and  in  which  the 
patient  complains  of  abnormal  sensations  at  the  time  of  digestion,  is 
not  the  only  form,  though  by  all  means  the  most  frequent  one.  We 
know,  nowadays,  that  there  are  not  only  sensory  neuroses  of  the  stomach, 
but  also  nervous  disturbances  of  the  secretory  and  motor  functions  of 
the  organ. 

The  diagnosis  of  these  purely  sensory  neuroses  may  be  quite  diffi- 
cult. I  need  only  mention  the  symptom-complex  that  appears  when  the 
stomach  is  adherent  to  neighboring  organs.  Here  the  patients  may  com- 
plain of  symptoms  that  are  altogether  analogous  to  those  that  we  have 
described  above,  and,  at  the  same  time,  an  analysis  of  gastric  secretion 
and  motility  will  reveal  normal  conditions.  It  is  well  known  that  cases 
of  this  character  frequently  present  great  diagnostic  difficulties  ;  if  the 
patient,  in  addition,  presents  a  variety  of  nervous  and  neurasthenic 
symptoms,  or,  finally,  lapses  into  a  state  of  hypochondriasis,  the  difficul- 
ties are  enhanced.  We  see  the  development  of  these  general  functional 
neuroses  quite  frequently,  particularly  as  the  patients  are  apt  to  become 
hypochondriacal  and  neurasthenic  after  consulting  many  physicians  in 
vain  and  looking  for  aid  and  relief  in  many  different  places.  Every 
physician  has  probably  seen  cases  that  were  diagnosed  as  nervous  dys- 
pepsia for  a  long  time,  until  finally  some  material  cause  for  their  symp- 
toms was  discovered. 

I  quote  this  merely  as  one  of  the  many  difficulties  that  are  encoun- 
tered in  rendering  the  diagnosis  of  nervous  dyspepsia.  Even  if  the 
patients  are  examined  with  the  greatest  care,  errors  of  this  kind  may 
occur. 

As  a  rule,  gastric  neuroses  are  defined  as  functional  disorders  that 
are  not  based  on  any  pathologic  changes  of  the  gastric  wall.  If  we 
could  inspect  the  interior  of  the  stomach  at  any  time,  or  if  the  clinical 
symptoms  that  correspond  to  definite  anatomic  changes  were  so  typical 
that  the  former  could  be  diagnosed  from  the  latter,  this  definition  would 
be  sufficient ;  but,  unfortunately,  this  is  not  the  case.  Even  if  we  can 
determine  with  certainty  that  the  symptom-complex  presented  does  not 
correspond  to  any  of  the  anatomic  lesions  of  the  stomach  that  we  are 
able  to  recognize  with  the  means  at  our  disposal  to-day,  this  does  not 
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enable  us  to  make  the  diagnosis  of  nervous  dyspepsia.  For  the  present, 
it  is  true,  we  may  be  justified  in  considering  the  disturbances  as  func- 
tional, but  we  do  not  know  whether  they  are  nervous  or  not.  We 
know  a  great  many  diseases  that  present  a  well-rounded  clinical  disease- 
picture,  the  anatomic  basis  of  which  has  never  been  discovered.  The 
nature  of  these  diseases  and  their  primary  seat  are  not  clear ;  at  the 
same  time,  we  assume  that  they  are  due  to  some  definite  lesion  that  has 
not  yet  been  discovered. 

I  think  that  Oser  ^  is  correct  when  he  says,  "  Clinicians  and  practis- 
ing physicians  cannot  wait  for  the  discovery  of  an  anatomic  basis  for 
each  disease,  but  must  construct  different  types  of  disease  as  soon  as  they 
are  recognizable."  This,  however,  should  not  justify  him  in  declaring 
a  disease  to  be  a  neurosis  whenever  the  anatomic  basis  is  unknown. 
This  caution,  it  appears  to  me,  applies  with  greater  force  to  the  stomach 
than  to  any  other  organ,  for  here  the  anatomic  examination  is  particu- 
larly difficult.  In  order  to  consider  a  disease  a  neurosis  we  should  be 
able  to  determine  that  the  disease  is  a  disturbance  of  innervation,  and 
we  should  be  able  to  state  with  certainty  that  no  objections  to  this  view 
can  be  formulated  on  anatomic  or  clinical  grounds. 

I  do  not  doubt  that  many  diseases  that  we  consider  nervous  to-day 
will  in  time  be  found  to  be  based  on  pathologic-anatomic  changes. 
For  the  present,  however,  I  do  not  think  we  are  justified  in  declaring 
any  group  of  gastric  symptoms  that  does  not  fit  into  the  frame  of  the 
few  anatomic  disease-forms  that  we  have  discovered  so  far  a  neurosis  or 
an  anomaly  due  to  perverted  innervation  of  the  stomach. 

In  order  to  declare  a  disease  a  neurosis  we  should  possess  not  only 
negative  clues,  but  also  positive  ones.  We  should  speak  of  a  nervous 
disorder  only  if  we  have  direct  evidence  that  the  symptoms  of  the  dis- 
ease are  nervous  in  character.  For  all  these  reasons  I  think  that  the 
etiology  of  these  conditions  should  be  studied  with  particular  care. 

Every  physician  who  has  had  much  experience  will  agree  with  me 
when  I  say  that  it  is  frequently  very  difficult,  even  with  the  aid  of  all 
our  modern  methods,  to  differentiate  an  organic  disease  of  the  stomach 
from  a  neurosis  of  the  stomach.  Nowadays  we  are  inclined  to  take  a 
view  opposite  to  that  of  our  immediate  clinical  predecessors.  Formerly, 
as  I  have  said,  clinicians  attempted  to  force  all  the  disease-pictures  into 
the  narrow  frame  of  the  few  syndromes  that  were  known  to  be  founded 
on  a  pathologic-anatomic  basis.  To-day,  it  appears  to  me,  we  are  in- 
clined to  err  in  the  opposite  direction,  and  to  declare  every  disease  a 
neurosis  that  does  not  coincide  with  one  of  the  established  clinical  enti- 
ties. I  need  only  recall  the  innumerable  disease-pictures  that  were  for- 
merly included  under  the  term  of  chronic  catarrh  of  the  stomach.  Any 
disorder  of  the  stomach  that  was  not  an  ulcer,  carcinoma,  or  an  ectasy, 
was  called  a  chronic  catarrh.  Nowadays,  we  demand  a  certain  amount 
of  positive  evidence  before  the  diagnosis  chronic  catarrh  of  the  stomach 
or  chronic  gastritis  is  accepted.  All  negative  evidence  is  considered 
insufficient. 

'  Die  Neurosen  des  Magens  und  ihre  Behandlung,  Vienna  and  Leipsic,  1885. 
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We  see,  therefore,  that  the  section  on  Neuroses  of  the  Stomach  is 
incomplete,  and  that  the  conception  of  this  disease  is  not  grounded  on 
a  solid  fundament.  We  are  undijubtedly  predisposed  to  nervous  dis- 
eases in  this  day  and  generation,  and  it  may  be  due  to  this  that  clini- 
cians are  more  inclined  than  formerly  to  call  diseases  of  the  stomach 
that  do  not  fit  into  the  frame  of  typical  and  established  symptom-com- 
plexes neuroses.     This  tendency,  of  course,  is  a  prolific  source  of  error. 

Ktiology. — In  order  that  a  neurosis  of  the  stomach  may  develop 
there  must  be  a  particular  predisposition  to  this  disease.  Certain  nerve- 
tracts  must  either  be  overirritable  or  their  irritability  must  be  reduced. 
This  abnormal  irritability  may  be  seen  in  the  secretory,  the  motor,  or 
the  sensory  areas  of  the  stomach,  and  may  involve  one  of  the  spheres, 
or  several  at  once,  or  all  together.  In  one  series  of  cases  the  nervous 
apparatus  of  the  stomach  is  the  primary  seat  of  the  disease ;  in  another, 
the  gastric  disturbances  are  due  to  reflex  disorders  that  are  due  to  dis- 
turbances in  other  organs ;  the  latter  are  called  reflex  neuroses  of  the 
stomach. 

Inversely,  perversions  of  gastric  function  may  reflexly  involve  other 
portions  of  the  nervous  system,  even  the  higher  psychic  centers.  The 
latter  disorders  have  been  called  neuroses  or  psychoses  of  gastric  origin. 

This  class  of  diseases  cannot,  of  course,  be  included  under  the  head- 
ing of  neuroses  of  the  stomach  proper,  for  the  nature  of  the  disease  is 
not  a  disturbance  of  gastric  function,  but  an  abnormal  reaction  on  the 
psychical  side — i.  e.  of  the  central  organ.  Even  normally  the  act  of 
digestion  leads  to  a  certain  depression  of  the  mental  and  bodily  func- 
tions. Most  people  feel  tired  after  a  large  meal,  and  are  not  inclined  to 
mental  or  physical  labor.  We  need  not  be  surprised  to  find  that  a  reac- 
tion of  this  kind  that  is  seen  even  in  healthy  subjects  may,  under  cer- 
tain circumstances,  be  abnormally  strong,  particularly  in  subjects  whose 
nervous  system  is  predisposed  to  reflex  irritation.  In  many  of  these 
subjects  we  see  attacks  of  fear,  asthmatic  attacks,  disturbances  of  the 
heart-beat,  attacks  of  vertigo,  etc. 

Nervous  symptoms  of  this  kind  that  appear  when  the  functions  of 
the  stomach  are  normal  do  not  interest  us  in  this  place.  We  can  discuss 
only  those  forms  of  nervous  disorders  that  follow  in  the  train  of  certain 
diseases  of  the  stomach.  In  order  that  such  nervous  disorders  may 
originate  there  must,  of  course,  be  a  particular  predisposition,  otherwise 
we  could  not  understand  why  reflex  symptoms  of  this  kind  appear  in 
one  patient  and  not  in  the  other,  even  though  both  subjects  may  be 
afilicted  with  the  same  stomach  disease  ;  we  could  not  understand,  more- 
over, why  an  attack  of  acute  indigestion  produces  migraine  in  one  sub- 
ject, violent  palpitation  in  another,  angina  pectoris  or  an  attack  of 
asthma  in  a  third  subject.  The  particular  predisposition  determines  the 
direction  of  the  reflex  irritation.  In  one  person  the  irritation  is  trans- 
mitted to  the  pulmonary  fibers  of  the  vagus,  in  another  to  the  cardiac, 
in  a  third  to  the  sympathetic  fibers.  Even  the  higher  psychic  centdbs 
or  the  motor  area  may  be  reflexly  irritated  in  certain  diseases  of  the 
stomach.     I  will  merely  call  attention  to  the  fact  that  in  atrophy  of  the 
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gastric  mucosa  accompanied  by  severe  forms  of  anemia  true  pareses  are 
occasionally  observed.  The  atrophy  of  the  stomach  can  certainly  not 
be  considered  the  cause  of  these  paralyses  of  peripheral  muscles.  Sin- 
gultus or  chronic  spasms  of  the  diaphragm  are  more  directly  related  to 
certain  diseases  of  the  stomach.  The  attacks  of  tetany  that  are  seen  in 
certain  cases  of  dilatation  of  the  stomach,  particularly  if  this  condition 
is  complicated  by  the  continuous  secretion  of  gastric  juice,  are  also 
neuroses — more  specifically,  motor  neuroses — of  gastric  origin.  I  refer 
to  the  section  on  Dilatation  of  the  Stomach  and  Continuous  Secretion 
of  Gastric  Juice  for  the  discussion  of  the  last-named  form  of  neurosis. 
In  that  place  I  mention  it  as  a  rare  sequel  of  certain  types  of  gastrec- 
tasy. 

In  the  cases  just  enumerated  we  are  not  dealing  with  a  neurosis  of 
,  the  stomach  proper, — that  is,  with  disturbances  of  the  nerves  of  the 
stomach  and  of  the  stomach  itself, — but  with  disturbances  of  other 
nervous  areas  ;  these  are  due  to  reflex  irritation  emanating  from  the  dis- 
eased stomach.  I  will  refrain  from  discussing  these  forms  in  detail,  for 
they  are  not  really  true  neuroses  of  the  stomach.  This  is  evidenced  by  the 
fact  that  the  same  nervous  disturbances  may  be  seen  in  diseases  of  other 
organs,  provided  the  subject  is  predisposed  to  these  reflex  disorders.  I 
have  discussed  many  of  these  disturbances  as  far  as  I  thought  it  neces- 
sary in  treating  of  the  sequelae  of  certain  diseases  of  the  stomach. 

Those  disorders  of  the  stomach  that  are  due  to  psychic  irritation  are 
more  interesting.  Numerous  neuroses  of  the  stomach  belong  to  this  cate- 
gory. Even  under  ordinary  circutn stances  psychic  excitation  and  emo- 
tional disturbances  may  exercise  an  influence  on  the  functions  of  the 
stomach.  I  need  only  recall  the  influence  that  psychic  or  emotional 
disturbances  exercise  on  the  appetite.  Occasionally  we  see  that  violent 
psychic  impressions  influence  the  secretion  of  gastric  juice  and  the  peris- 
taltic action  of  the  stomach  and  intestine.  As  a  rule,  these  disturb- 
ances of  gastric  function  are  transitory.  In  some  cases,  however,  dis- 
turbances of  this  kind  persist  for  some  time  and  show  a  tendency  to 
recur,  particularly  in  hysteric  subjects,  in  neurasthenics,  and  in  persons 
who  are  exhausted  by  severe  mental  overexertion.  In  the  latter  class 
of  patients,  the  nervous  disorders  of  the  stomach  may  become  so  con- 
spicuous that  the  diagnosis  of  a  genuine  primary  disease  of  the  stomach 
may  be  made.  The  patients  complain  almost  exclusively  of  stomach- 
symptoms,  and  the  only  way  to  avoid  error  is  to  elicit  a  careful  history 
and  conscientiously  to  weigh  all  the  factors  presented. 

Secondary  neuroses  of  the  stomach  are  also  occasionally  seen  in  path- 
ologic processes  of  the  brain  and  spinal  cord.  One  of  the  best-known 
examples  of  this  kind  are  the  gastric  crises  of  tabes,  but  even  in  this 
disease  the  symptom-complex  presented  is  not  uniform  in  all  cases. 
Sometimes  we  see  violent  attacks  of  gastralgia  or,  again,  spasmodic 
seizures  that  occur  simultaneously  and  may  lead  to  vomiting,  or,  finally, 
disturbances  of  gastric  secretion.  In  some  of  these  cases  of  gastric 
crises  large  quantities  of  gastric  juice  are  vomited  containing  much 
hydrochloric  acid.     Cases  of  this  character  are  undoubtedly  secretory 
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neuroses  of  the  stomach  due  to  morbid  irritation  of  the  nerve-tracts 
leading  to  the  stomach,  an  irritation  that  originates  from  the  central 
nervous  system.  In  certain  diseases  of  the  brain  and  the  meninges 
purely  functional  disorders  of  the  stomach,  as  nausea  and  vomiting,  are 
also  frequently  seen. 

Reflex  disturbances  of  the  stomach  may  originate  from  organs  other 
than  the  central  nervous  organs.  Certain  diseases  of  the  liver,  the  in- 
testine, the  kidneys,  and  the  sexual  organs  may  produce  functional  dis- 
turbances of  the  stomach.  As  a  matter  of  fact,  any  painful  irritant 
may,  under  certain  circumstances,  produce  reflex  perversions  of  the 
gastric  functions.  Violent  pain  in  any  portion  of  the  body,  as  a  rule, 
exercises  a  distinct  influence  on  the  appetite,  and  may  even  produce 
nausea  and  vomiting. 

In  attacks  of  gall-stone  or  kidney  colic  we  almost  always  see  gastric 
symptoms — nausea,  belching,  and  vomiting.  In  some  cases  these  symp- 
toms are  more  conspicuous  than  the  symptoms  of  the  primary  disease, 
so  that  a  primary  gastric  affection  may  be  simulated.  As  soon  as  the 
irritation  of  the  bile-passages  or  of  the  kidney  ceases  the  gastric  dis- 
turbances that  are  due  to  reflex  irritation  also  stop. 

It  is  a  well-known  fact  that  reflex  perversions  of  the  gastric  func- 
tion may  originate  from  the  sexual  organs.  Even  in  healthy  women 
menstruation  frequently  exercises  a  distinct  effect  on  the  functions  of 
the  stomach  and  leads  to  decided  perversions  of  gastric  secretion.  In 
many  women  in  whom  menstruation  itself  produces  no  distress  there 
may  be  loss  of  appetite,  nausea,  and  other  gastric  discomfort  during 
this  time.  Gastric  disturbances  of  this  character  are  particularly  pro- 
nounced if  the  uterus  or  the  adnexa  are  diseased. 

Another  condition  that  must  be  grouped  with  these  reflex  neuroses 
is  pernicious  vomiting  of  pregnancy.  Most  gynecologists  attribute  this 
symptom  to  centripetal  irritation  of  the  uterus,  transmitted  along  the 
sympathetic  fibers  and  causing  reflex  vomiting.  Other  investigators 
claim  that  hyperemesis  during  pregnancy  is  due  to  some  morbid  process 
going  on  within  the  uterus.  Pernicious  vomiting  of  pregnancy,  how- 
ever, is  usually  due  to  some  morbid  predisposition  of  the  nervous  sys- 
tem. We  shall  find  that  in  the  majority  of  cases  reflex  irritability  is 
increased ;  this  alone  will  explain  those  cases  in  which  vomiting  that 
persistently  resisted  all  measures  suddenly  stops  after  some  psychic  or 
somatic  influence.  Kaltenbach,^  for  instance,  reports  a  case  in  which  a 
woman  vomited  so  persistently  that  she  was  emaciated  to  a  skeleton. 
As  soon  as  the  physician  informed  her  that  artificial  abortion,  which  she 
dreaded  very  much,  would  positively  be  induced  the  next  day,  the  vom- 
iting suddenly  stopped,  never  to  recur. 

Cazeaux  reports  the  case  of  a  young  woman  who  was  suffering  from 
persistent  vomiting  that  could  not  be  stopped.  Her  husband  suddenly 
developed  invagination  of  the  bowel  and  was  declared  in  danger  of  his 
life.  The  excitement  incident  to  this  event  stopped  the  vomiting  at 
once.  I  think  that  Kaltenbach  is  correct  in  his  view  that  pernicious 
1  Zeitschr.  f.  Gehurtsh.  und  Gyndkologie.,  vol.  xxi.,  No.  1. 
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vomiting  of  pregnancy  is  similar  to  hysteric  vomiting.  This  author 
reports  another  interesting  case  of  a  young  woman  who  began  to  suffer 
from  obstinate  vomiting  very  soon  after  conception.  The  condition 
became  so  aggravated  that  she  could  retain  nothing  whatever  in  the 
stomach.  The  patient  was  given  the  suggestion  that  harmful  masses 
were  present  in  the  stomach  that  had  to  be  removed,  and  that  as  soon 
as  they  could  be  gotten  rid  of  vomiting  would  stop  at  once.  The  stom- 
ach was  washed  out  and  the  patient  was  informed  that  the  vomiting 
would  stop ;  as  a  matter  of  fact,  she  did  not  vomit  any  more  after  that. 

Whether  or  not  Kaltenbach's  view  that  the  vomiting  of  pregnancy 
is  due  to  hysteria  applies  to  all  cases  remains  to  be  determined.  It  is 
certainly  well  to  remember  that  the  hyperemesis  of  pregnant  women 
may  under  certain  circumstances  be  one  of  the  manifestations  of  a  cen- 
tral neurosis — of  hysteria. 

[As  earlier  stated,  eye-strain  has  been  found  a  frequent  cause  of 
functional  stomach-trouble,  especially  among  those  who  are  living  an 
indoor  life  and  are  accustomed  to  the  close  use  of  the  eyes.  This  is 
particularly  true  in  cases  of  mixed  astigmatism  and  anisometropia,  and 
is  often  associated  with  muscular  imbalance. — Ed.] 

Gastric  symptoms  are  occasionally  seen  as  the  result  of  autointoxica- 
tion— for  instance,  in  uremia.  It  is  well  known  that  vomiting  consti- 
tutes one  of  the  early  symptoms  of  uremic  intoxication. 

The  following  predisposing  and  causative  factors  of  neuroses  of  the 
stomach  may  be  mentioned.  The  condition  is  more  frequent  in  women 
than  in  men.  This  is  due  to  the  fact  that  women  are  usually  more  high- 
strung  than  men,  and  that  a  number  of  factors,  like  menstruation,  dis- 
eases of  the  sexual  organs,  pregnancy,  etc.,  affect  the  female  sex  alone. 
Neuroses  of  the  stomach  are,  however,  quite  frequent  in  men,  and  are 
usually  due  to  a  variety  of  agencies  that  cause  overirritation  of  the  ner- 
vous system. 

The  age  of  the  patient  is  of  some  importance,  not  only  for  the  gen- 
esis of  neuroses  of  the  stomach,  but  for  neuroses  in  general.  We  can 
readily  understand  why  these  states  develop  particularly  during  the 
years  in  which  the  nervous  system  is  most  severely  taxed.  Nervous 
disorders  of  the  stomach  are  usually  encountered  earlier  in  women  than 
in  men.  This  is  due  chiefly  to  the  fact  that  women  and  girls  are  ex- 
posed to  many  influences  that  damage  the  nervous  system  at  an  earlier 
period  of  their  life  than  of  men.  In  advanced  years  neuroses  of  the 
stomach  are  rare.  If  they  are  found  in  old  people,  they  usually  date 
from  some  former  time. 

Heredity,  too,  plays  an  important  r6le.  We  quite  frequently  find 
that  a  tendency  to  nervousness  or  hysteria  is  transmitted  from  one  gen- 
eration to  another.     This  applies  particularly  to  women. 

The  external  circumstances  under  which  the  patient  lives  are  also 
of  great  importance.  In  this  respect  a  very  considerable  difference  can 
be  observed  between  the  two  sexes ;  in  men,  neuroses  of  the  stomach 
are  more  frequent  in  the  higher  and  better  educated  classes,  whereas  in 
women  no  great  difference  between  the  different  classes  is  noticed.     In 
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men  we  see  neuroses  of  the  stomach  particularly  at  an  age  when  the 
greatest  demands  are  made  on  the  mental  powers — that  is,  in  the  middle 
years  of  life.  The  disease  appears  particularly  in  men  whose  occupa- 
tion is  exciting  and  leads  to  an  irregular  mode  of  life.  In  married 
women  and  young  girls  I  do  not  find  the  difference  between  the  better 
and  the  lower  classes  so  marked,  for  while  it  is  true  that  nervous  dis- 
orders of  the  stomach  are  more  frequent  in  the  higher  and  more  effemi- 
nate classes,  we  encounter  the  disease  very  frequently  in  the  lower 
classes — for  instance,  in  servant-girls  and  in  peasant  women.  This 
need  not  surprise  us,  for  we  have  seen  that  the  female  sex  is  more  pre- 
disposed to  neuroses  in  general  than  the  male.  Finally,  we  need  not 
be  surprised  to  find  exhaustion  and  hyperirritability  of  the  nervous 
system  in  the  men  of  our  day  who  are  occupied  in  a  strenuous  struggle 
for  existence,  for  recognition,  and  success,  and  who,  on  the  other  hand, 
indulge  in  many  abuses  that  reduce  their  powers  of  resistance.  As  a 
result,  general  irritability  of  the  nervous  system,  general  neurasthenic 
disturbances,  or  localized  neuroses,  develop.  In  most  all  the  instances 
we  see  general  signs  of  disturbed  nerve  function  wherever  there  are 
local  neuroses.  Men  are  also  exposed  to  numerous  other  injuries  that 
weaken  the  nerv^ous  system — for  instance,  alcohol,  tobacco,  excesses  in 
venery,  etc. 

The  nutrition  of  the  patient  is  of  less  significance  in  the  genesis  of 
neuroses  of  the  stomach.  The  disease  occurs  with  equal  frequency  in 
strong  and  well-nourished  men  as  in  pale,  anemic,  and  weakly  men. 
Xeuroses  of  the  stomach,  if  they  persist  a  long  time,  of  course  finally 
interfere  with  nutrition.  In  these  instances,  however,  emaciation  is  not 
one  of  the  predisposing  factors  of  the  gastric  neuroses,  but  a  conse- 
quence of  persistent  nervous  dyspepsia. 

Classification  of  Neuroses  of  the  Stomach.  — AVe  have  seen 
that  neuroses  of  the  stomach  may  present  the  appearance  of  some  pri- 
mary disease  of  the  stomach,  may  be  one  of  many  symptoms  of  general 
nervous  hysteria  or  neurasthenia,  or  may  finally  be  reflex  symptoms  due 
to  disease  of  some  other  organ.  Clinically,  these  different  forms  can- 
not be  sharply  differentiated.  If  we  undertook  to  discuss  each  form 
separately,  we  would  have  to  repeat  frequently.  In  this  instance,  as  in. 
so  many  other  cases,  the  general  symptom-complex,  not  the  etiology, 
must  be  particularly  emphasized.  The  clinical  picture,  aside  from  cer- 
tain peculiar  traits,  will  be  the  same  in  all  these  conditions ;  a  variety 
of  primar}'  causes  for  the  different  forms,  however,  will  lead  us  to  treat 
each  case  differently. 

Disturbances  of  the  nervous  fimctions  may  involve  the  secretory, 
motor,  and  sensory  spheres.  Sometimes  they  involve  only  one  of  these 
nerve  areas,  sometimes  several,  sometimes  all  of  them.  Quite  fre- 
quently we  notice  that  the  symptoms  alternate,  so  that  on  one  day  the 
symptoms  point  to  a  disturbance  in  one  sphere,  on  another  day  in 
another  sphere.  These  clinical  peculiarities  lead  us  to  subdivide  the 
neuroses  of  the  stomach  into  neuroses  of  motility,  secretion,  and  sensi- 
bility.    We  may  expect  a  priori   to  find  that  deviations  from  normal 
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may  occur  in  either  direction — that  is,  we  may  encounter  abnormal  irri- 
tability on  the  one  hand,  or  depression  of  function  on  the  other. 

Before  entering  into  a  discussion  of  these  different  symptomatic 
expressions  of  perverted  nerve  function  in  the  stomach  I  wish  briefly  to 
call  attention  to  one  other  point.  In  describing  the  neuroses  of  the 
stomach  it  is  impossible  to  do  more  than  describe  each  one  of  these 
three  forms — namely,  neuroses  of  secretion,  motility,  and  sensibility — 
separately. 

This  is  the  only  way  to  give  a  fairly  complete  picture  of  the  different 
variations  that  may  occur.  In  reality,  however,  we  rarely  find  these 
disturbances  limited  to  one  nervous  sphere  or  to  one  function  ;  more 
often  disturbances  of  motility  are  associated  with  disturbances  of  sensi- 
bility, etc.  Nervous  hyperacidity  or  hypersecretion,  for  instance,  is 
primarily  a  neurosis  of  secretion  and  irritative  in  character.  We  call 
hypersecretion  a  secretory  neurosis  because  the  dominating  symptom  is 
the  increased  secretion  of  gastric  juice.  This  condition  is  almost  always 
accompanied  by  symptoms  of  sensory  irritation,  hyperesthesia,  gas- 
tralgia,  nausea,  and  symptoms  of  motor  irritation,  as  spasm  of  the 
pylorus,  vomiting,  etc.  This  may  illustrate  what  I  mean,  for  hyper- 
secretion is  a  gastric  neurosis  in  which  symptoms  of  irritation  are 
observed  in  the  sensory,  motor,  and  secretory  spheres  all  at  the  same 
time.  In  other  instances  only  a  few  disturbances  occur  together ;  in 
still  other  cases,  though  rarely,  the  nervous  perversion  is  limited  to  one 
sphere  and  is  manifested  by  a  uniform  train  of  symptoms.  Even  that 
form  of  nervous  dyspepsia  that  Leube  first  described,  and  in  which  the 
disturbances  in  the  sensory  sphere  were  the  most  conspicuous,  while 
digestion  itself  proceeded  in  a  normal  manner,  is,  strictly  speaking,  not 
a  pure  neurosis  of  sensibility,  for  in  this  condition  we  frequently  encoun- 
ter symptoms  of  motor  irritation — as,  for  instance,  vomiting.  In  the 
majority  of  cases,  I  may  say  as  a  rule,  we  see  combined  disease- 
pictures  ;  in  addition  other  symptoms  may  be  added  to  those  that  are  due 
to  the  nervous  disorder  of  the  stomach.  The  latter  may  either  be  due 
to  the  same  primary  cause  as  the  nervous  dyspepsia  or  they  may  be 
reflex  symptoms  of  remote  origin.  Thus,  headache,  mental  depression, 
lack  of  energy,  a  distaste  for  work,  or,  in  other  cases,  a  sensation  of 
fear,  palpitation,  dyspnea,  violent  sweating,  etc.,  are  seen  together  with 
the  symptoms  of  a  neurosis  of  the  stomach.  The  character  of  these 
morbid  phenomena,  the  area  that  is  involved  in  addition  to  the  stomach, 
will  depend  on  the  constitution  of  the  patient  and  the  individual  irrita- 
bility of  certain  parts. 

As  soon  as  the  disease-picture  attains  a  certain  severity  it  is  fre- 
quently difficult  to  decide  which  of  the  symptoms  are  primary,  which 
secondary.  In  almost  all  instances  the  syndrome  "  nervous  dyspepsia  " 
is  merely  the  expression  of  some  general  nervous  disorder,  rarely  of  a 
primary  local  neurosis. 

We  see,  therefore,  that  any  description  of  neuroses  of  the  stomach 
that  limits  itself  to  a  discussion  of  the  single  forms  of  this  disease  must 
be  deficient  and  incomplete  in  many  directions.     We  encounter   the 
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same  difficulty  in  attempting  to  describe,  for  instance,  hysteria  ;  for  here, 
too,  it  is  almost  impossible  to  include  all  the  numerous  forms  and  com- 
binations that  we  encounter  in  practice  ;  all  we  can  do  is  to  describe  the 
different  disturbances  that  may  be  encountered  in  different  areas.  It  is 
impossible  to  describe  the  innumerable  variety  of  combinations  that  we 
may  occasionally  encounter. 

One  more  remark  in  conclusion.  Neuroses  of  the  stomacli,  even  if 
they  ])ersist  for  a  long  time,  and  even  if  the  symptoms  all  point  in  one 
direction,  rarely  present  the  same  picture  during  the  whole  period  of  the 
disease.  Thus,  nervous  perversions  of  secretion  frequently  vary  in 
intensity,  so  that  the  syndrome  presented  also  varies.  In  addition,  the 
neurosis  may  alternately  involve  the  secretory,  the  motor,  or  the  sen- 
sory sphere,  so  that  in  this  way  the  syndrome  again  changes.  As  a 
matter  of  fact  it  may  be  considered  characteristic  of  neuroses  of  the 
stomach  that  the  syndrome  presented  varies  so  frequently  and  in  so 
many  ways.  This  aids  us  in  differentiating  these  perversions  from 
organic  diseases  of  the  stomach.  We  can  usually  assume  that  we  are 
dealing  with  a  neurosis  if  the  symptoms  appear  in  an  altogether  irreg- 
ular manner,  if  they  involve  one  sphere  of  the  motor  functions  to-day, 
and  another  one  to-morrow.  Let  me  emphasize  particularly  that  this 
change  of  symptoms  is  an  important  characteristic  of  nervous  dys- 
pepsia. Another  peculiarity  of  neuroses  of  the  stomach  is  that  they 
frequently  originate  from  general  nervous  disorders,  and  finally  that 
they  are  amenable  to  treatment  by  psychic  or  suggestive  therapeutics. 

THE  DIFFERENT  FORMS  OF  GASTRIC  NEUROSES. 

(a)  Motor  Neuroses  of  the  Stomach. — Xeuroses  of  motility 
may  occur  in  two  forms — namely,  an  irritative  and  a  depressive  form. 
The  fi.rst  class  includes  hyperkinesis  or  hypermotility,  peristaltic  unrest 
of  the  stomach,  spasm  of  the  cardia,  spasm  of  the  pylorus,  nervous 
belching,  and  nervous  vomiting.  Increased  motor  activity  of  the 
stomach  is  common  to  all  these  forms.  It  is,  generally  speaking,  im- 
possible strictly  to  differentiate  all  these  manifestations,  for  the  reason 
chiefly  that  one  form  may  merge  into  the  other.  Sj)asm  of  the  stomach, 
for  instance,  may,  under  certain  circumstances,  cause  vomiting.  The 
spasm  may  involve  only  the  cardia  or  only  the  pylorus,  or  may  involve, 
on  the  other  hand,  the  whole  organ.  Sometimes  the  location  of  the 
spasm  may  vary  in  the  same  subject,  so  that  in  the  beginning  we  see  a 
spasm  of  the  pylorus,  and  later  gastrospasm  and  vomiting.  At  the 
same  time  the  different  forms  that  we  have  enumerated  present  certain 
distinctive  points  of  difference. 

Hypermotility  of  the  Stomach. — Hypermotility  or  hyperkinesis  of 
the  stomach  is  merely  an  acceleration  of  the  motor  action  of  the  organ. 
The  motor  function  of  the  stomach  is  twofold — first,  to  cause  an  inti- 
mate mixture  of  the  ingesta  with  the  gastric  juice  ;  second,  to  propel 
the  stomach-contents  into  the  intestine.  These  two  functions  are  per- 
formed by  the  peristaltic   movement  of   the   organ.     As  a  rule,  the 
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stomach-contents  is  retained  in  the  stomach  until  it  becomes  pultaceous 
in  consistence,  and  is  then  propelled  into  the  intestine.  We  speak  of 
hyperkinesis — hypermotility  of  the  stomach — whenever  the  stomach- 
contents  is  forced  into  the  intestine  with  abnormal  rapidity — that  is,  in 
an  abnormally  short  time.  We  cannot  say,  however,  that  hypermotility 
is  always  necessarily  a  primary  neurosis,  for  we  frequently  encounter 
hypermotility  in  certain  organic  disorders  of  the  stomach,  particularly 
in  certain  forms  of  achylia  gastrica  and  in  a  number  of  diseases  that  are 
complicated  by  hyperchlorhydria.  In  the  former  class  of  cases  we  fre- 
quently find  that  the  stomach  propels  the  ingesta  into  the  intestine  much 
more  rapidly  than  normal.  This  occurs  as  soon  as  the  function  of  the 
glands  becomes  insufficient,  so  that  the  chemical  conversion  of  the  in- 
gesta cannot  occur  in  the  stomach.  It  almost  seems  as  though  the  loss 
of  peptic  power  were  compensated  by  the  increase  in  the  motor  power 
of  the  stomach.  In  another  group  of  cases — ^namely,  in  hyperchlorhy- 
dria— the  chemical  transformation  of  the  ingesta  occurs  more  rapidly 
than  normal,  owing  to  the  increased  secretion  of  gastric  juice ;  conse- 
quently the  ingesta  are  also  propelled  into  the  intestine  more  rapidly 
than  normal.  In  neither  case,  therefore,  are  we  dealing  with  a  neurosis. 
We  can,  however,  speak  of  a  neurosis  even  in  those  cases  of  hyper- 
chlorhydria or  achylia  gastrica  that  originate  from  some  nervous  dis- 
order. Even  here,  however,  we  are  not  dealing  with  a  motor  neurosis, 
but  with  a  secretory  neurosis.  In  the  former  instance  increased  motility, 
or,  better,  abnormally  rapid  expulsion  of  the  ingesta,  is  merely  a  sequel 
of  nervous  hyperchlorhydria  ;  in  the  latter,  so  to  say,  a  process  intended 
to  compensate  the  loss  of  peptic  power.  I  do  not  doubt  that  the  stom- 
ach-contents is  occasionally  propelled  in  an  abnormally  short  time,  and 
before  the  ingesta  are  sufficiently  converted  by  direct  nervous  influences 
— that  is,  by  direct  irritation  of  the  nervous  apparatus  governing  the 
peristaltic  movements  of  the  stomach.  This  condition  is  analogous  to 
the  increased  intestinal  peristalsis  that  we  frequently  see,  and  that  may 
occasionally  be  due  to  nervous  irritation  alone. 

The  only  way  to  demonstrate  the  existence  of  hyperkinesis  is  to 
aspirate  the  stomach-contents.  As  a  rule,  this  method  will  show  us 
that  the  ingesta  are  propelled  into  the  intestine  sooner  than  normal. 
My  own  experience  teaches  me  that  in  the  majority  of  cases  nervous 
hypermotility  of  this  kind  is  primarily  due  to  nervous  hyperchlor- 
hydria; in  other  words,  that  hypermotility  is  merely  a  sequel  of  hyper- 
chlorhydria. The  latter  condition,  unless  complicated  in  some  way,  as 
a  rule,  leads  to  an  early  expulsion  of  the  ingesta.  If,  thei'efore,  the 
condition  of  hyperchlorhydria  can  be  relieved,  the  hypermotility  of  the 
stomach  usually  disappears  at  the  same  time. 

In  the  form  of  hyperkinesis  that  we  have  described  tlie  character  of 
the  motor  action  of  the  stornach  is  the  same  as  under  normal  conditions  ; 
quantitatively,  however,  the  function  is  perverted,  for  the  muscular 
action  is  increased  and  the  propulsion  of  ingesta  occurs  in  an  abnormally 
short  time.     Here  too,  therefore,  the  final  purpose  of  the  movements  of 
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the  stomach — namely,  the  expulsion  of  the  ingesta — is  accomplished, 
only  more  rapidly  at  an  earlier  period  than  normal. 

The  diagnosis  is  based  exclusively  on  the  result  of  aspiration  of  the 
stomach-contents.  In  order  to  determine  whether  the  hypermotility  is 
primary  or  secondary  ;  whether  or  not  it  is  due  to  some  secretory  dis- 
turbance, the  chemism  of  the  stomach  must  be  determined  ;  in  other 
words,  the  stomach-contents  aspirated  must  be  submitted  to  chemical 
analysis.  Hypermotility  per  se  does  not  produce  any  distressing  symp- 
toms. 

Peristaltic  Unrest  of  the  Stomach. — The  term  "  peristaltic  unrest 
of  the  stomach"  was  originated  by  Kussmaul.  The  name  implies  that 
there  is  an  unusually  active  peristaltic  action  of  the  stomach  that,  under 
certain  conditions,  may  even  become  visible  through  the  abdominal 
walls.  Increased  peristaltic  movements  of  the  stomach  are  most  fre- 
quently found  in  stenosis  of  the  pylorus  or  of  the  first  portion  of  the 
duodenum.  The  cases  that  Kussmaul  included  under  peristaltic  unrest 
of  the  stomach  were  not  due  to  stenosis ;  all  the  symptoms  seemed  to 
point  to  some  morbidly  increased  irrital)ility  of  the  nervous  apparatus 
governing  peristalsis  and  leading  to  "  peristaltic  unrest "  ;  in  other  words, 
his  cases  were  pure  neuroses  of  motility.  The  peristaltic  movements 
appeared  early  in  the  morning,  when  the  stomach  was  empty  or  con- 
tained only  a  little  air.  They  were  quite  active  even  at  this  time. 
After  eating  they  became  very  active,  and  sometimes  even  exceedingly 
violent.  Unfortunately,  Kussmaul  failed  to  test  the  peptic  powers  of 
the  stomach  and  the  period  of  digestion  in  the  two  cases  he  reported. 
Other  authors  who  reported  cases  after  hun  also  failed  to  give  us  any 
detailed  information  in  regard  to  the  duration  of  digestion, — that  is, 
whether  it  was  normal,  prolonged,  or  abbreviated — as  we  did  in  the 
cases  of  hypermotility  that  were  previously  discussed. 

Both  of  Kussmaul's  cases  were  at  the  same  time  afflicted  with  gas- 
troptosis,  so  that  it  was  possible  actually  to  see  the  peristaltic  movements 
that  the  stomach  was  performing.  In  both  cases  the  appearance  of  per- 
istaltic unrest  was  preceded  by  serious  injury  to  the  nervous  system ; 
the  one  case  experienced  a  very  depressing  emotional  shock,  the  other 
case  had  abused  his  constitution  by  sexual  excesses. 

In  searching  for  the  cause  of  this  peristaltic  unrest  in  any  given 
case  we  must  primarily  exclude  the  existence  of  a  mechanical  obstacle 
at  the  pylorus  or  its  vicinity.  These  mechanical  forms  can  readily  be 
differentiated  from  the  nervous  ones,  for  in  the  former  increased  peris- 
talsis is  seen  only  when  the  stomach  is  full,  in  the  latter  as  well  when 
the  stomach  is  empty. 

There  are,  however,  cases  of  nerv^ous  peristaltic  unrest  in  which  the 
abnormal  movements  of  the  stomach  are  not  continuous,  as  in  Kuss- 
maul's cases,  but  appear  at  intervals.  Peristaltic  unrest  is  different  from 
hyperkinesis,  which  we  have  previously  mentioned,  in  this  respect,  that 
peristalsis  is  very  active  in  the  former  condition  and  is  experienced  as  a 
disagreeable  sensation  by  the  patients  themselves,  and  may  even  occur 
when  the  stomach  is  empty.     It  is  almost  impossible,  however,  to  dif- 
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ferentiate  these  two  forms  distinctly.  It  is  more  conservative  to  remem- 
ber that  the  two  are  different  merely  in  degree,  and  that  numerous 
transition-forms  between  the  two  exist.  In  a  case  of  hyperchlorhydria 
with  hypermotility,  for  instance,  it  may  be  difficult  to  decide  whether  the 
painful  and  disagreeable  sensations  are  due  to  hyperesthesia  or  to  in- 
creased peristalsis.  In  a  great  number  of  cases  of  peristaltic  unrest  of 
the  stomach  disturbances  of  motility  are  probably  not  the  primary  fac- 
tor. As  a  rule,  we  find  that  these  motor  disturbances  are  secondary 
and  due  to  hyperchlorhydria.  This,  however,  applies  only  to  those 
cases  in  which  increased  peristalsis  appears  only  during  the  time  of 
digestion.  In  Kussmaul's  cases  hyperchlorhydria  certainly  was  not  the 
cause  of  the  peristaltic  unrest.  We  know  this  even  though  the  gastric 
juice  was  not  analyzed,  for  in  his  cases  peristalsis  appeared  when  the 
stomach  was  empty.  It  is  hardly  probable  that  hypersecretion  was 
present,  although  we  might  think  of  this  condition  in  view  of  the  fact 
that  the  subjective  symptoms  were  so  intermittent.  In  cases  that  pre- 
sent the  characteristics  of  Kussmaul's  cases  we  are  forced  to  assume 
that  the  motor  nerves  of  the  stomach  are  abnormally  irritated. 

That  the  spasm  in  these  cases  did  not  only  involve  the  circular  mus- 
culature of  the  pylorus  was  shown  by  the  very  active  peristaltic  move- 
ments that  visibly  occurred  all  over  the  stomach. 

If  the  stomach  is  normal  in  size  and  situated  in  its  normal  position, 
and  if  the  patients  are  well  nourished,  peristaltic  movements  of  the 
stomach,  however  active  they  may  be,  can  hardly  ever  be  seen.  If,  on 
the  other  hand,  the  stomach,  as  in  Kussmaul's  cases,  is  dislocated  or 
ectatic ;  if  the  abdominal  walls  at  the  same  time  are  very  thin — these 
abnormal  movements  can  be  seen  directly  without  difficulty.  Through- 
out the  stomach  region  alternate  protrusions  and  retractions  are  seen. 
These  movements  may  become  so  active  that  the  stomach  appears  con- 
tracted like  an  hour-glass  stomach ;  or,  in  cases,  wave-like  movements 
can  be  seen  that  usually  extend  from  the  left  above  to  the  right 
below,  from  the  fundus  to  the  pylorus.  They  rarely  run  in  an  opposite 
direction ;  in  other  words,  the  peristalsis  is  rarely  reversed.  Occa- 
sionally a  loud  succussion-sound  can  be  heard  at  some  distance,  particu- 
larly if  the  stomach  contains  fluid  and  air  together.  The  peristaltic 
unrest  may  extend  even  to  the  duodenum. 

If  the  stomach  is  in  its  normal  position  and  is  not  enlarged,  and  if 
the  abdominal  walls  contain  much  fat,  we  must  rely  on  the  statements 
of  the  patient  alone  for  the  diagnosis.  They  complain  of  an  almost 
continuous  feeling  of  unrest  and  burrowing  in  the  region  of  the  stomach  ; 
they  claim  to  feel  active,  wave-like  movements  and  retractions  in  the 
stomach  region,  and  complain  that  these  abnormal  sensations  persist 
uninterruptedly.  Quite  frequently  there  is  loss  of  appetite  after  a  short 
time.  Attacks  of  nausea  and  vomiting  may  also  occur.  The  permanent 
unrest  in  the  stomach  usually  causes  the  patient  to  lose  much  asleep. 

The  diagnosis  is  easy  in  those  cases  in  which  the  stomach  is  dislo- 
cated or  dilated,  so  that  the  active  peristaltic  movements  can  be  seen 
directly ;  less  easy  in  cases  in  which  the  stomach  is  in  its  normal  posi- 
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tion  and  normal  in  size,  as  the  diagnosis  must  be  based  on  the  subjective 
complaints  of  the  patient  alone. 

If  the  existence  of  peristaltic  unrest  can  be  demonstrated,  it  must 
be  determined  whether  or  not  it  is  due  to  some  mechanical  obstacle  at 
the  pylorus  or  in  its  vicinity.  As  a  rule,  however,  ectasy  will  be  found 
in  the  latter  class  of  cases,  and  peristaltic  unrest  will  usually  appear 
only  when  the  stomach  is  full.  The  presence  or  absence  of  hyperchlor- 
hydria  or  of  an  abnormal  development  of  gas  in  the  stomach  can  be 
determined  only  by  analyzing  the  stomach-contents.  This  method  of 
diagnosis,  therefore,  should  never  be  omitted. 

The  diagnosis,  "  nervous  peristaltic  unrest,"  should  be  made  only  if 
the  last-named  causal  factors  can  positively  be  excluded,  and  if,  at 
the  same  time,  a  certain  nervous  predisposition  can  be  discovered,  or  if 
the  history  of  the  case  reveals  that  the  nervous  system  was  damaged 
in  some  way  before  peristaltic  unrest  was  complained  of. 

Peristaltic  unrest  of  the  stomach  should  i-arely  be  confounded  with 
a  similar  condition  of  the  intestine,  for  involvement  of  the  intestine 
can  usually  be  excluded  by  determining  the  boimdaries  of  the  stomach 
— if  necessary,  with  the  aid  of  inflation.  Peristaltic  unrest  as  a  primary 
neurosis  of  the  stomach  is  comparatively  rare ;  as  a  secondary  mani- 
festation of  a  variety  of  diseases  of  other  organs,  however,  it  is  quite 
frequent. 

The  course  of  the  disease  will  depend  on  the  primary  cause.  If  the 
latter  can  be  discovered  and  removed,  the  course  will  be  shorter  than  if 
this  cannot  be  done. 

A  prognosis  cannot,  as  a  rule,  be  made,  as  it  is  altogether  dependent 
on  the  primary  cause  of  the  disease,  the  constitution  of  the  nervous  sys- 
tem of  the  patient,  and  many  other  factors. 

Treatment  should  be  directed  primarily  against  the  cause.  If  a  gas- 
tric neurosis  is  the  result  of  mental  overexertion,  of  overirritation  of 
the  nervous  system,  of  grief,  sexual  excesses,  etc.,  we  can  expect  good 
results  from  treatment  only  if  we  can  succeed  in  removing  these  primary 
factors.  The  nervous  system  should  be  strengthened  by  hydriatic  and 
other  measures  ;  the  diet  should  be  carefully  regulated  to  suit  the  case  ; 
all  mechanical,  chemical,  and  thermic  irritants  to  the  stomach  should  be 
avoided ;  the  diet  should  be  strengthening  but  digestible,  non-irritating, 
and  not  too  voluminous.     Very  little  should  be  eaten  at  supper-time. 

Various  direct  local  remedies  have  been  recommended.  In  some 
cases  cold  applications  to  the  stomach,  in  others  warm  ones,  have  been 
found  useful.  The  application  of  galvanic  electricity  is  worthy  of 
trial ;  the  current  may  be  applied  percutaneously  or  intra-abdominally, 
the  anode  being  placed  in  the  region  of  the  stomach  or  introduced  into 
the  stomach.  If  the  electrode  is  introduced  into  the  stomach,  it  is 
usually  well  to  precede  it  with  a  small  quantity  of  physiologic  salt 
solution.  If  the  patients  are  very  much  annoyed  by  peristaltic  unrest, 
certain  sedatives  may  be  administered  internally — for  instance,  sodium 
bromid,  belladonna,  codein,  etc. 

Hyperkinesis  and  peristaltic  unrest  of  the  stomach  are  forms  of 
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spasm  in  which  the  motor  function  of  the  stomach  as  a  whole  is  increased. 
There  are,  however,  other  forms  of  spasm  that  involve  only  single  por- 
tions of  the  stomach  or  certain  portions  of  the  gastric  musculature.  To 
the  latter  class  belongs  spasm  of  the  cardia  and  of  the  pylorus. 

Spasm  of  the  Cardia. — Spasm  of  the  cardia  consists  in  a  convul- 
sive contraction  of  the  circular  musculature  of  the  cardia,  Avhich  is 
usually  accompanied  with  violent  pain  and  may  last  for  a  varying  period 
of  time.  Such  spasms  of  the  cardia  are  occasionally  observed  when  the 
stomach-tube  is  introduced,  and  we  occasionally  see  this  instrument  held 
fast  in  the  cardiac  region.  Again,  we  may  observe  the  spasm  after 
rapid  eating,  or  after  the  introduction  of  very  hot  or  very  cold  drinks, 
or  after  swallowing  coarse,  hard  morsels  of  food,  etc. 

We  also  see  spasm  of  the  cardia  in  certain  organic  diseases — for 
instance,  in  ulcer  or  carcinoma  of  the  cardia.  Even  in  simple  hyper- 
chlorhydria  spasm  of  the  cardia  occasionally  develops,  though  less  fre- 
quently than  spasm  of  the  pylorus.  In  certain  affections  of  the  stomach 
that  are  complicated  by  an  abundant  development  of  gas  there  may  also 
be  spasm  of  the  cardia.  In  the  latter  instance,  however,  the  spasmodic 
contraction  is  not  limited  to  the  cardia,  but  is  seen  also  in  the  pylorus. 

Subjects  who  have  acquired  the  pernicious  habit  of  swallowing  large 
quantities  of  air  may  also  develop  spasm  of  the  cardia  and  the  pylorus, 
and  in  this  way  produce  distention  of  the  stomach.  This  distention  may 
be  so  great  that  the  diaphragm  is  forced  upward,  and  difficulty  in 
breathing  results  in  this  way. 

Spasms  of  the  esophagus  and  cardia  are  quite  frequent  in  tetanus,  as 
in  hysteria,  neurasthenia,  and  after  violent  psychic  shocks. 

Spasm  of  the  cardia,  therefore,  may  either  be  a  sequel  of  a  variety 
of  diseases  or  a  primary  condition.  In  a  proportion  of  cases  the  spas- 
modic attacks  are  short  and  recur  at  long  intervals  ;  in  other  cases  the 
condition  is  very  obstinate  and  chronic,  and  recurs  with  great  frequency. 

As  a  rule,  an  attack  of  cardiac  spasm  occurs  suddenly  and  unex- 
pectedly. The  patient  may  be  in  perfect  health,  when  suddenly  a  pain- 
ful, spasmodic  sensation  is  felt  in  the  region  of  the  cardia  that  radiates 
upward  toward  the  chest,  and  in  some  instances  toward  the  back.  If 
the  spasm  occurs  at  the  precise  moment  when  the  patients  are  swallow- 
ing a  morsel  of  food  or  some  liquid,  they  feel  distinctly  that  the  ingestum 
is  arrested. 

A  spasm  of  this  kind  may  stop  after  a  few  minutes  or  may  persist 
for  a  longer  time,  or  finally  may  recur  many  times.  Occasionally  there 
is  violent  gagging,  with  or  without  vomiting.  The  spasm  usually  per- 
sists for  a  considerable  time  if  it  occurs  during  eating,  and  no  amount 
of  gagging  or  vomiting  seems  to  relieve  the  spasm. 

In  mild  degrees  vomiting  occurs  within  a  short  time,  so  that  the 
food  or  fluid,  usually  mixed  with  much  mucus,  is  evacuated.  In  severe 
cases  the  attacks  of  spasm  recur  with  such  frequency  that  it  is  difficult 
to  administer  any  food  whatever  to  these  sufferers. 

We  have  mentioned  above  that  swallowing  air,  or  the  existence  of 
fermentative  processes  in  the  stomach  that  lead  to  the  abundant  devel- 
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opment  of  gas,  may  produce  spasm  of  the  cardia.  This  distention  of 
the  stomach,  so-called  pneumatosis,  usually  leads  to  spasm  of  the  pylorus 
at  the  same  time. 

Primary  spasm  of  the  cardia,  however,  is  unable  to  produce  disten- 
tion of  the  stomach.  That  this  is  the  case  can  be  easily  determined  by 
inflating  the  stomach  artificially.  If  the  pylorus  is  insufficient  the 
stomach  is  never  distended,  and  the  distention  of  the  organ  persists 
only  as  long  as  the  cardia  and  the  pylorus  remain  closed. 

Some  authors  claim  that  a  secondary  result  of  these  frequent  spasms 
of  the  cardia  is  dilatation  of  the  lower  portion  of  the  esophagus  above 
the  area  of  spasmodic  contractures.  They  claim  that  consequent  to  this 
stagnation  occurs,  and  finally  secondary  changes  in  the  mucous  lining  of 
the  esophagus.  Personally,  I  consider  this  problematic.  The  inverse 
sequel  of  events,  however,  is  frequently  observed,  for  inflammatory 
changes  and  diverticulation  of  the  esophagus  may,  in  the  first  place, 
lead  to  stagnation,  and  in  the  second  place  to  spasm  of  the  cardia. 

The  diagnosis  is  easy  in  those  cases  in  which  spasm  of  the  cardia  is 
transitory  and  occurs  at  irregular  intervals,  and  in  which  the  act  of 
deglutition  can  be  performed  without  difficulty  in  the  interim.  If 
acute  tympanites  occurs,  there  must  be  spasm  of  the  pylorus  at  the  same 
time.  The  cause  of  the  condition  is  frequently  difficult  to  determine. 
If  certain  nervous  disorders  are  present,  and  if  the  spasm  occurs  after 
psychic  disturbances,  the  origin  of  the  condition  is  at  once  revealed. 

Chronic  forms  of  spasm  of  the  cardia  that  have  a  tendency  to  recur- 
rence are  more  difficult  to  diagnose,  for  carcinoma  of  the  cardia  or  ulcer 
of  the  cardia  may  produce  similar  symptoms.  As  a  rule,  however,  a 
correct  diagnosis  can  be  made,  provided  we  study  the  case  with  suffi- 
cient care.  In  the  last-named  processes  the  obstacle  seems  to  be  more 
uniform  in  character.  It  is  more  easy  to  pass  thin  sounds  than  thick 
ones,  whereas  in  spasm  of  the  cardia  the  reverse  is  the  case.  If  traces 
of  blood  are  raised  with  the  sound,  this  speaks  for  ulcerative  processes. 
If  there  is  increasing  cachexia,  swelling  of  glands,  a  gradual  develop- 
ment and  exacerbation  of  the  symptoms  of  stenosis,  and  if  the  patient 
is  advanced  in  years,  all  these  features  speak  for  carcinoma  and  against 
spasm  of  the  cardia.  The  differential  diagnosis  between  diverticula 
that  are  situated  low  down  or  congenital  dilatation  of  the  esophagus  and 
spasm  of  the  cardia  should  be  easy. 

Treatment  is  primarily  prophylactic.  If  the  mucous  membrane  of 
the  esophagus  is  very  irritable,  and  if  this  irritability  is  the  primary  cause 
of  the  spasm,  if  the  spasm  occurs  particularly  after  eating  and  drinking, 
the  patients  should  be  advised  to  eat  slowly  and  to  masticate  their  food 
thoroughly,  and  to  avoid  drinking  liquids  that  are  very  hot  or  very  cold. 
A  very  good  method  of  treating  this  increased  irritability  of  the  esopha- 
geal mucosa  is  to  institute  a  course  of  sounding  with  thick  sounds  that 
should  be  left  in  place  for  some  time.  This  probably  is  the  best  means 
to  reduce  gradually  the  condition  of  hyperirritability.  If  the  spasm  of 
the  cardia  is  due  to  erosions  of  the  cardiac  region,  the  passage  of  sounds 
is  contraindicated.     In  these  cases  the  parts  should  be  placed  at  rest 
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as  much  as  possible,  and  fluid  or  pultaceous,  non-irritating  food  admin- 
istered. In  severe  cases  alimentation  by  mouth  should  be  replaced  by 
rectal  feeding  continued  for  a  long  time.  If  the  spasm  of  the  cardia  is 
due  to  an  abnormal  development  of  gas,  this  condition  must  be  com- 
bated, and  if  necessary  stagnating  stomach-contents  removed  by  lavage. 
Patients  who  are  in  the  habit  of  swallowing  much  air  should  be  taught 
to  get  rid  of  this  habit. 

The  best  treatment  for  nervous  spasm  of  the  cardia  j3er  se  is,  as  we 
have  said,  the  methodic  introduction  of  thick  sounds.  Occasionally 
internal  galvanization  of  the  stomach  performed  as  above  may  be  of 
some  use  ;  it  is  certainly  worthy  of  trial. 

Spasm  of  the  Pylorus. — Spasm  of  the  pylorus  is  a  very  frequent 
occurrence,  but  is  nearly  always  a  secondary  condition.  Spasm  involv- 
ing the  pylorus  is  seen  in  hyperchlorhydria,  in  acute  and  chronic  gas- 
trorrhea,  in  round  ulcer,  in  irritation  of  the  stomach  by  indigestible 
diet  or  by  food  that  is  too  hot  or  too  cold,  or  by  strong  spices.  Occa- 
sionally coarse  morsels  of  food  and  certain  articles  of  diet  may  irritate 
the  stomach  mechanically,  and  in  this  way  lead  to  spasm.  Spasm  of 
the  pylorus  is  seen  particularly  in  those  conditions  of  the  stomach  that 
are  complicated  by  an  increased  production  of  hydrochloric  acid,  less 
frequently  in  carcinoma,  in  which  the  production  of  gastric  juice  is 
reduced,  even  though  in  this  disease  an  abundant  quantity  of  organic 
acid  is  formed. 

There  is  a  great  diversity  of  opinion  in  regard  to  the  existence  of 
primary  spasm ;  it  is  questionable,  in  fact,  whether  or  not  primary 
spasm  of  the  pylorus  ever  occurs  as  a  genuine  motor  neurosis.  It  is 
certainly  conceivable  that  such  a  condition  may  exist ;  but  if  it  does,  it  is 
certainly  rare.  Before  we  are  justified  in  considering  a  spasm  of  the 
pylorus  as  a  genuine  primary  motor  neurosis,  we  must  be  able  to 
exclude  all  perversions  of  gastric  secretion,  all  mechanical  obstacles  in 
the  pyloric  region,  all  adhesions,  cicatrices,  etc.  The  clinical  symp- 
toms produced  by  spasm  of  the  pylorus  are,  in  the  first  place,  pain ;  in 
the  second  place,  increased  peristalsis  of  the  stomach  ;  in  the  third  place, 
under  certain  circumstances,  vomiting. 

If  the  spasm  occurs  at  a  time  when  ingesta  are  still  present  in  the 
stomach,  the  propulsion  of  the  ingesta  is  delayed.  The  longer  the  spasm 
lasts  the  longer  must  the  ingesta  remain  in  the  stomach,  provided  they 
are  not  evacuated  by  vomiting.  Secondary  spasm  of  the  pylorus  of 
this  character,  particularly  if  it  recur  with  great  frequency,  undoubtedly 
may  lead  to  motor  insufficiency,  and  finally  to  ectasy  of  the  stomach.  I 
refer  to  the  section  on  the  Continuous  Secretion  of  Gastric  Juice  for  a 
more  detailed  description  of  this  sequence  of  events.  I  doubt  whether 
primary  nervous  spasm  of  the  pylorus  alone  can  ever  cause  the  devel- 
opment of  these  conditions.  .  I  do  not  remember  a  single  case  of  ectasy 
in  which  it  seemed  even  probable  that  the  enlargement  of  the  stomach 
originated  in  this  way. 

Nervous  Belching  [Erudatio  Nervosa). — In  certain  pathologic  con- 
ditions of  the  stomach  that  are  characterized  by  abnormal  fermentation 
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and  the  developmeut  of  abundant  quantities  of  gas,  the  patients  com- 
plain of  frequent  belching.  Even  healthy  subjects  are  forced  to  raise  a 
good  deal  of  gas  from  the  stomach  as  soon  as  they  drink  large  quanti- 
ties of  carbonated  beverages,  champagne,  etc.  The  same  applies  to 
subjects  who  eat  very  rapidly  and  who  do  not  masticate  their  food  thor- 
oughly, and  who  consequently  swallow  a  great  deal  of  air.  This  air, 
too,  must  be  removed  by  belching.  A  little  air  is  always  present  in 
the  stomach,  for  even  under  normal  conditions  some  air  is  always  swal- 
lowed. A  healthy  subject,  therefore,  may  have  to  belch  occasionally, 
particularly  if  he  introduces  large  quantities  of  gas  with  the  beverages 
he  drinks.  If  the  stomach  is  diseased,  and  if  abundant  fermentation 
and  development  of  gas  occur  within  the  organ,  belching  may  become 
excessive. 

In  this  discussion  we  are  not  dealing  with  cases  of  this  kind,  but  with 
casas  in  which  belching  occurs  frequently  and  at  short  intervals,  and  is 
altogether  independent  of  the  character  of  the  food.  Belching  in  these 
cases  is  of  purely  nervous  origin.  As  a  rule,  it  is  noisy.  It  may  per- 
sist for  hours  or  even  days,  or  may  occur  in  paroxysms.  Frequently  it 
is  caused  by  some  psychic  shock.  The  condition  is  particularly  frequent 
in  hysteric  women  and  in  neurasthenics.  Occasionally  it  is  observed  in 
children.  The  gas  raised  consists  essentially  of  atmospheric  air  that 
may  have  entered  the  stomach  either  by  aspiration  or  by  swallowing. 

Some  investigators  have  'objected  that  air  cannot  be  swallowed, 
chiefly  because,  as  they  claim,  the  pressure  in  the  stomach  is  greater 
than  in  the  esophagus  and  in  the  thoracic  cavity,  so  that  air  can  enter 
the  stomach  only  if  the  patient  should  intentionally  sAvallow  it.  As  a 
matter  of  fact,  they  claim  that  patients  never  do  this.  I  think,  how- 
ever, that  air  may  undoubtedly  be  forced  into  the  stomach  even  with- 
out visible  efforts  at  swallowing.  Oser  has  called  attention  to  a  second 
possibilit}^ — namely,  that  air  may  occasionally  be  aspirated  into  the 
stomach  without  any  effort  at  swallowiug.  He  claims  that  the  stomach 
constitutes  an  elastic  sac  that  can  be  compressed,  but  always  has  a  ten- 
dency to  return  to  a  position  of  tensile  equilibrium.  He  assumes  that 
contraction  of  the  circular  fibers  of  the  stomach  empties  the  organ,  and 
that  contraction  of  the  longitudinal  fibers  opens  it  again  and  establishes 
a  lumen  within  the  stomach.  In  the  latter  act  the  cardia  is  opened  so 
that  air  enters  the  stomach  from  the  esophagus  even  without  any  effort 
at  swallowing.     As  soon  as  the  organ  contracts  the  air  is  expelled. 

Bouveret  considers  spa.sm  of  the  phar}Tix  essential  for  swallowing 
air.  This  pharyngeal  spasm,  he  claims,  produces  spasmodic  degluti- 
tion. 

Those  cases  of  belching  that  follow  an  abnormal  development  of  gas 
in  the  stomach,  or  that  occur  when  abundant  quantities  of  gas  are  swal- 
lowed in  different  beverages,  naturally  do  not  belong  to  the  group  of 
nervous  belching.  In  these  cases  the  gas  belched  is  probably  air  that 
has  been  swallowed.  Undoubtedly  these  patients  could  avoid  much  of 
the  belching  if  they  would  only  try,  as  much  of  the  air  is  expelled  by  a 
voluntary  effort  on   the  part  of  the  patients.     If  the  attention  of  the 
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patient  is  abstracted,  or  if  some  psychic  shock  is  administered  by  the 
physician,  it  is  almost  always  possible  to  stop  the  belching,  usually, 
however,  for  a  short  time  only. 

A  variety  of  factors  may  be  considered  the  direct  cause  of  this 
nervous  form  of  belchmg — namely,  psychic  shock,  fright,  fear,  etc.  A 
certain  nervous  predisposition,  an  hysteric  or  a  nem'asthenic  tendency, 
must,  however,  exist  at  the  same  time.  Occasionally  this  nervous  dis- 
order has  been  seen  to  occur  in  a  number  of  persons  who  lived  together. 
Children  in  particular  show  a  tendency  to  belch  if  they  see  another 
child  belching. 

Spasmodic  clonic  contractions  of  the  stomach  undoubtedly  have 
something  to  do  with  these  eructations.  The  cardia,  of  course,  must  be 
open,  or  at  least  the  normal  closure  of  the  cardia  released  for  a  time. 
In  many  cases  possibly  air  does  not  enter  the  stomach  but  merely  enters 
the  esophagus  (Bouveret).  The  diagnosis  of  eructation  is  easy  if  the 
patient  can  be  seen  in  an  attack.  In  order  to  determine  whether  we  are 
dealing  with  the  nervous  form  or  with  abnormal  development  of  gas  in 
the  stomach,  the  stomach-contents  should  be  analyzed  and  a  fermen- 
tation-test performed.  If  abnormal  fermentation  can  be  discovered, 
the  possibility  of  a  nervous  origin  of  the  trouble  is  excluded.  The 
course  of  the  disease,  the  persistence  of  the  eructations,  their  cessation 
after  psychic  shock,  are  all  valuable  clues  in  diagnosing  this  nervous 
form. 

Treatment  should  be  practically  psychic.  I  have  repeatedly  seen 
cases  in  which  the  disease  persisted  for  months  notwithstanding  the 
admiaistration  of  all  imaginable  forms  of  medication,  but  in  which  sug- 
gestive treatment  carried  out  in  the  hospital  stopped  the  attacks  in  a 
short  time.  I  do  not  wish  to  deny  that  certain  drugs  may  occasionally 
be  of  value,  but  I  am  very  much  inclined  to  the  opinion  that  they  act 
more  or  less  by  suggestion.  The  remedies  that  have  been  recommended 
are  preparations  of  the  bromids,  arsenic,  and  belladonna.  In  some 
instances  climatic  cures,  hydrotherapy,  and  similar  methods  may  aid  in 
raising  the  tone  of  the  nervous  system. 

Nervous  Vomiting  (^Vomitus  Nervosus). — So-called  ner\'ous  vom- 
iting is  not  a  true  gastric  neurosis.  This  is  e\'idenced  by  the  fact 
that  other  organs,  for  instance,  the  abdominal  muscles  and  the  diaphragm, 
are  involved  at  the  same  time ;  the  latter,  in  fact,  are  chiefly  concerned 
in  the  act  of  vomiting.  It  would  lead  us  too  far  to  enter  into  a  detailed 
analvsis  of  the  mechanism  of  vomiting  in  this  place.  I  merely  recall 
the  fact  that  for  a  time  the  belief  was  prevalent  that  the  stomach  itself 
had  nothing  whatever  to  do  with  vomiting.  The  reason  for  this  was 
that  Magendie  succeeded  in  replacing  the  stomach  by  a  pig's  bladder, 
and  nevertheless  could  produce  vomiting.  The  conclusion  was  drauni 
from  this  experiment  that  the  stomach  had  nothing  to  do  with  vomiting ; 
but  this  view  was  soon  shown  to  be  wrong.  It  may  be  considered 
established,  however,  that  the  act  of  vomiting  is  not  due  to  the  action  of 
the  stomach  exclusively.  Other  factors  that  are  principally  concerned  in 
this  act  are  the  contraction  of  the  abdominal  muscles  and  the  fixation 
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of  the  diaphragm ;  in  addition,  the  contraction  of  the  stomach  accom- 
panied by  closure  of  the  pylorus  and  opening  of  the  cardia.  We  see, 
therefore,  that  vomiting  is  brought  about  by  the  synergetic  action  of 
different  muscles,  both  voluntary  and  involuntary.  The  stomach  at  the 
same  time  is  actively  concerned  in  the  process,  and  for  this  reason  I 
feel  justified  in  includmg  nervous  vomiting  under  the  neuroses  of  the 
stomach. 

Those  cases  in  which  vomiting  is  due  to  some  organic  disease  of  the 
stomach  do  not,  of  course,  belong  to  this  category.  Vomiting,  as  we  all 
know,  is  a  frequent  symptom  of  a  great  variety  of  diseases  of  the 
stomach.  In  this  place  we  will  limit  ourselves  to  discussing  the  purely 
nervous  form  of  vomiting,  that  may  either  be  cerebral  or  spinal  iu 
origin,  or  may  be  due  to  some  reflex  disturbance. 

Cerebral  vomiting  is  observed  in  a  number  of  organic  diseases  of  the 
brain  and  its  meninges,  in  anemia  and  hyperemia  of  the  brain,  in  con- 
cussion of  the  brain,  in  tumors  of  the  brain,  and  in  similar  conditions, 
also  in  certain  intoxications,  as  by  opium,  morphin,  chloroform,  ether, 
and  tobacco.  The  vomiting  of  uremia  and  cholemia  may  also  be  con- 
sidered due  to  intoxication.  In  all  these  forms  vomiting  is  merely  an 
isolated  symptom  that  is  observ^ed  only  occasionally,  so  that  it  is  hardly 
worth  while  to  enter  into  a  detailed  discussion  of  this  form  of  vomiting. 
Vomiting  following  psychic  shock  is  more  interesting  and  merits  par- 
ticular discussion.  Disgust,  anger,  and  fright,  as  we  know,  may 
frequently  cause  loss  of  appetite  and  even  vomiting ;  the  same  applies 
to  psychic  excitement,  violent  emotional  shock,  and  mental  over- 
exertion. 

Von  Leyden  has  described  a  peculiar  form  of  periodic  vomiting  that 
resembles  somewhat  the  gastric  crises  seen  in  tabes.  Periodic  vomit- 
ing, however,  is  a  more  independent  disease,  and  seems  to  stand  in  no 
relation  whatever  to  lesions  of  the  spinal  cord.  The  onset  of  the  dis- 
ease is  usually  sudden.  As  a  rule,  no  cause  can  be  discovered,  or  it 
may  occur  after  a  simple  attack  of  indigestion,  some  psychic  excitement, 
or  a  cold.  The  attacks  recur  at  irregular  intervals.  Each  attack  lasts 
for  several  hours  or  may  persist  for  from  one  to  several  days.  There  is 
usually  a  feeling  of  excessive  nausea,  followed  by  violent  and  copious 
vomiting ;  at  the  same  time  the  patients  complain  of  general  discomfort, 
and  occasionally  of  violent  headache.  As  soon  as  the  patients  eat  any- 
thing violent  vomiting  ensues.  The  material  raised  may  be  so  abundant 
that  it  seems  to  be  more  bulky  than  the  amount  ingested ;  finally  bile 
is  vomited.  As  a  rule,  this  occurrence  terminates  the  attack.  Occa- 
sionally, however,  it  may  continue  for  several  days  or  longer ;  finally 
the  stomach  quiets  down,  the  attacks  of  vomiting  recur  less  frequently, 
and  a  little  food  can  be  borne ;  at  the  same  time  sleep  becomes  possible 
and  general  improvement  sets  in.  In  a  short  time  the  patients  are 
completely  restored  to  health  and  can  eat  anything,  until  ultimately 
another  attack  occurs. 

Von  Leyden  recommends  rest,  ice,  morphin,  belladonna,  and  hyos- 
cyamus. 

49 
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This  neurosis  of  the  stomach  is  unquestionably  analogous  in  many- 
respects  to  the  gastric  crises  seen  in  tabetic  patients. 

In  searching  for  the  cause  of  this  disease  we  find  that  only  a  few  of 
the  cases  reported  could  be  attributed  to  organic  disease  of  the  nervous 
system.  In  many  of  the  cases  no  connection  whatever  could  be  dis- 
covered with  diseases  of  the  spinal  cord ;  the  attacks  occurred  like 
violent  attacks  of  migraine,  and  seemed  to  be  influenced  by  emotional 
disturbances  both  in  regard  to  the  frequency  with  which  they  occurred 
and  their  violence.  In  some  instances  it  appeared  as  if  the  whole 
trouble  were  due  to  indigestion,  and  in  still  other  cases  the  primary 
cause  seemed  to  be  located  in  the  uterus. 

[The  periodic  or  cyclic  vomiting  in  children,  which  during  the  past 
ten  years  has  much  attracted  the  interest  of  American  observers,  seems 
to  be  somewhat  different  from  the  aifection  which  von  Leyden  describes 
as  occurring  in  adults.  The  cyclic  vomiting  in  children  usually  apjDears 
when  the  infant  is  two  or  three  years  old,  and  gradually  passes  off, 
although  it  sometimes  continues  until  after  puberty.  Among  the  best 
articles  on  the  subject  are  those  by  Snow,^  Whitney,^  Blodgett,^  and 
Crozer  Griffith.*  There  have  also  been  contributions  by  Gee,  Rachford, 
Holt,  Boas,  Einhom,  and  others.  This  group  of  cases  follows  a  rather 
definite  course.  From  a  condition  of  apparent  health  the  child  becomes 
suddenly  languid,  has  a  moderate  elevation  of  temperature,  accompanied 
by  vomiting  that  is  persistent  and  sometimes  violent.  There  soon 
develops  prostration,  often  of  an  alarming  kind,  and  a  fatal  issue  of  the 
case  seems  not  improbable.  As  suddenly  as  it  began  the  vomiting 
ceases,  and  the  child  is  rapidly  restored  to  health.  The  interval  be- 
tween the  attacks  varies, — sometimes  a  few  weeks,  sometimes  several 
months.  Occasionally  it  seems  to  have  a  definite  cycle  or  period. 
After  the  stomach  is  free  from  food  the  vomited  substance  appears  to 
be  pure  gastric  juice,  and  in  several  cases  that  have  come  under  my 
observation  there  has  been  a  high  degree  of  acidity.  This  high  acidity 
decreased  toward  the  end  of  the  attack,  and  sometimes  has  been 
followed  by  a  temporary  depression  of  the  acidity  of  the  gastric  secre- 
tion. The  remarkable  features  in  this  disease  are  the  early  appearance  of 
a  grave  prostration  and  the  promptness  with  which  this  prostration  dis- 
appears when  convalescence  is  established.  In  a  recent  monograph  on 
the  subject  by  Soleis,  of  Paris,  the  views  expressed  are  that  the  affection 
depends  upon  some  disturbance  in  metabolism,  associated  with  the 
excessive  development  of  uric  acid;  but  it  is  probable  that  the  disturb- 
ance in  metabolism  is  a  mere  accompaniment,  and  not  a  cause  of  the 
vomiting.     A  number  of  recorded  cases  have  terminated  fatally. 

No  plan  of  treatment  has  been  rewarded  by  great  success.  The  most 
practical  suggestion  is  that  of  introducing  water  by  hypodermoclysis  or 
enteroclysis,  as  recommended  by  W.  W.  Johnson  and  Kinnicut.  Slight 
improvement  from  lavage  is  occasionally  seen,  and  sedatives  have  appar- 
ently been  of  temporary  use.     In  one  of  my  cases  benefit  seemed  to 

1  Trans,  of  Am.  Fed.  Soc,  Dec,  1893.  '^  Arch,  of  Fed.,  1898. 

*  Boston  Med.  and  Surg.  Jour.  ^  Trans,  of  Assoc.  Am.  Phys.,  1900^ 


THE  DIFFERENT  FORMS  OF  GASTRIC  NEUROSES.  Ill 

follow  the  administration  of  a  full  dose  of  calomel  in  the  early  hours 
of  the  attacks,  before  the  vomiting  was  fully  established. — Ed.] 

Spinal  forms  of  vomiting  are  rare.  An  example  of  this  class  are  the 
gastric  crises  that  occur  in  tabes.  In  an  attiick  of  this  character  the 
patients  experieuce  sudden  pain  that  usually  rises  on  both  sides  of 
the  abdomen  as  far  as  the  epigastric  region,  and  seems  to  persist  in  this 
area ;  at  the  same  time  very  obstinate  and  very  distressing  vomiting 
occurs,  during  which  food  is  at  first  vomited,  and  later  a  fluid  containing 
much  mucus.  These  attacks  are  also  occasionally  accompanied  by  secre- 
tion of  gastric  juice.  The  gastric  crises  of  tabes  usually  persist  with- 
out interruption  for  two  or  three  days,  and  in  the  intervals  between  the 
attacks  the  functions  of  the  stomach  are  altogether  normal!  The  crises 
may  appear  in  the  initial  stages  of  the  disease,  and  do  not  necessarily 
stop  when  the  ataxic  stage  develops.  In  some  instances  they  persist 
throughout  the  whole  course  of  the  disease  until  the  death  of  the  patient. 
Gastralgic  attacks  of  this  kind  have  occasionally  been  seen  in  other  dis- 
eases of  the  spinal  cord.  Charcot  states  that  he  saw  them  in  cases  of 
general  paresis  and  in  the  course  of  multiple  sclerosis ;  von  Leyden 
observed  gastric  crises  in  a  case  of  subacute  myelitis. 

The  attacks  of  vomiting  that  occasionally  occur  in  cases  of  neuras- 
thenia and  hysteria  must  also  be  included  in  the  group  of  central  vomit- 
ing. These  attacks  are  distinguished  from  the  attacks  of  periodic 
vomiting  described  by  von  Leyden  by  their  great  irregularity^  and  their 
var}"ing  character.  In  many  instances  the  attacks  of  vomiting  are  not 
preceded  by  nausea,  but  occur  immediately  after  the  food  is  swallowed. 
Some  patients  vomit  solid  material  alone,  others  only  liquids ;  some 
patients  vomit  anything  they  may  eat  if  they  swallow  it  while  sitting 
up,  but  can  assimilate  and  retain  the  food  if  they  swallow  it  when  lying 
down ;  still  other  patients  finally  vomit  only  certain  articles  of  food. 
The  digestibility  or  indigestibility  of  the  diiferent  articles  of  diet  seems, 
however,  to  have  nothing  to  do  with  these  phenomena.  As  a  rule,  as  I 
have  said,  vomiting  occurs  very  easily,  and  is  not  preceded  by  nausea. 
It  is  peculiar  that  the  general  nutrition  of  these  j^atients  rarelv  sufiers 
even  though  vomiting  persists  for  a  long  time ;  in  some  cases,  however, 
emaciation  and  loss  of  strength  supervene  after  a  time. 

Nervous  vomiting  is  less  frequent  in  neurasthenics  than  in  hysterics. 
Rosenthal  claims  to  have  seen  nervous  vomiting  quite  frequently  in 
neurasthenics,  and  states  that  in  these  subjects  the  lower  thoracic  and 
upper  lumbar  vertebrae  were  very  sensitive  to  electric  irritation.  In 
all  of  these  cases  the  mucous  lining  of  the  stomach  is  very  hyper- 
esthetic,  so  that  the  suspicion  seems  justified  that  the  vomiting  is  sec- 
ondary— that  is,  the  result  of  increased  sensibility'  and  irritability  of 
the  gastric  mucosa.  It  has  been  stated  that  this  form  of  vomiting  is 
most  common  in  sexual  neurasthenics. 

Occasionally  children  develop  nervous  vomiting  if  they  overexert 
themselves  at  school.  It  is  possible  that  frequent  masturbation  can  be 
made  responsible  for  the  increased  nervous  irritability  in  many  of  these 
children. 


772  NEHVOUS  AFFECTIONS  OF  THE  STOMACH. 

As  a  rule,  nervous  vomiting  is  reflex  in  character.  It  may  be  due 
to  disease  of  almost  any  organ.  In  some  subjects  the  mere  sight  of 
some  disgusting  thing,  a  disgusting  smell,  looking  at  high  waves,  etc., 
may  cause  vomiting.  The  attacks  of  vomiting  that  are  seen  in  neuralgia 
of  the  trigeminus  must  also  be  considered  reflex.  Reflex  vomiting  is 
particularly  apt  to  foUow  disease  of  the  organs  of  the  mouth  and 
pharynx  by  direct  transmission  of  reflex  irritation  through  the  vagus. 
Disease  of  the  abdominal  organs,  particularly  if  the  peritoneum  is  in- 
volved, also  plays  an  important  role  in  this  respect.  Acute  and  chronic 
peritonitis,  typhlitis,  and  incarcerated  hernia,  almost  always  lead  to  re- 
flex vomiting.  As  a  matter  of  fact,  vomiting  is  usually  one  of  the  first 
symptoms  of  these  conditions.  Another  important  and  frequent  source 
of  reflex  vomiting  is  disease  of  the  female  sexual  organs.  Even  under 
physiologic  conditions  vomiting  occasionally  occurs  at  the  time  of  men- 
struation, and  particularly  at  the  time  of  pregnancy,  more  frequently, 
of  course,  if  some  pathologic  condition  exists  in  the  sexual  sphere.  It 
must  be  remembered,  however,  that  vomiting  occurs  in  only  a  limited 
number  of  women,  and  that  there  are  a  great  many  women  who  are 
never  afflicted  in  this  way  even  during  menstruation,  during  pregnancy, 
or  if  the  sexual  organs  are  diseased. 

In  order  that  reflex  vomiting  should  occur  the  patients  must  be 
particularly  predisposed,  must  suffer  from  a  particular  irritability  of  cer- 
tain nerve-tracts  in  addition  to  some  change  in  the  sexual  organs. 
Many  of  the  forms  of  pernicious  vomiting  of  pregnancy,  the  vomitus 
gravidarum,  undoubtedly  belong  to  this  group,  for  these  attacks  are 
also  due  to  reflex  irritation  from  the  sexual  organs.  I  have  in 
the  Introduction  called  attention  to  the  fact  that  in  the  majority  of 
cases  a  central  predisposition  exists  in  all  these  patients,  and  that  this 
can  be  chiefly  made  responsible  for  the  attacks  of  vomiting.  I  men- 
tioned several  cases  in  which  vomiting  that  resisted  all  other  means 
could  be  stopped  by  psychic  or  suggestive  treatment.  Nothing  what- 
ever was  done  to  correct  local  disorders ;  the  treatment  was  exclusively 
psychic. 

Reflex  vomiting  following  sexual  disorders  is  less  frequently  seen  in 
men. 

Attacks  of  reflex  vomiting  can  also  be  due  to  disease  of  other  organs, 
notably  of  the  liver,  the  kidneys  (particularly  in  gall-stone  or  kidney 
colic,  floating  kidney),  and  of  the  intestine,  particularly  if  parasites  or 
foreign  bodies  are  present,  or  if  there  is  meteorism  or  obstinate  copro- 
stasis. 

Diseases  of  the  respiratory  organs  rarely  lead  to  reflex  vomiting. 
In  a  patient  who  possesses  a  particular  predis]30sition  to  these  attacks, 
disease  of  any  organ  may,  of  course,  produce  vomiting.  Troeltsch,  for 
instance,  has  called  attention  to  the  fact  that  irritation  of  the  external 
auditory  canal  may  occasionally  lead  to  vomiting.  In  order  that  vomit- 
ing should  occur,  however,  I  repeat,  a  certain  predis]>osition  must  exist 
— that  is,  certain  nerve-tracts  must  be  abnormally  irritable. 

I   have    mentioned   that   reflex    vomiting  is   much    more  frequent 
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in  women  than  in  men.  In  a  general  sense,  any  attack  of  vomiting 
is  nervous  in  origin  and  all  vomiting  is  reflex.  We  can  only  speak 
of  a  neurosis  of  the  stomacli,  however,  in  those  cases  in  which  such  in- 
flammatory changes,  as,  for  instance,  a  violent  pharyngitis  that  causes 
vomiting,  can  be  exchulcd,  and  in  whicii  the  attack  of  vomiting  is 
exclusively  due  to  abnormal  irritability  of  certain  nerve-tracts. 

In  rendering  the  diagnosis  of  nervous  vomiting,  we  must  first  exclude 
all  organic  changes  of  the  stomach,  and,  second,  determine  the  primary 
cause  of  the  attack.  Even  if  a  neurosis  of  the  stomach  is  present  in 
any  given  case,  we  may  still  find  that  vomiting  is  secondary,  and  that 
the  primary  cause  of  the  emesis  is  nervous  hyperchlorhydria  or  liypcr- 
secretiou.  The  only  way  to  determine  whether  or  not  this  is  the  case 
is  to  analyze  the  stomach-contents. 

In  order  to  determine  whether  or  not  the  attack  of  vomiting  is  a 
complicating  symptom  of  locomotor  ataxia,  we  must  study  the  peculiar 
characteristics  of  these  tabetic  crises,  examine  the  tendon  reflexes,  the 
pupillary  reactions,  the  general  sensibility,  etc. 

In  order  to  determine  whether  intermittent  hypersecretion  can  be 
made  responsible  for  the  attack,  the  vomit  must  be  carefully  analyzed 
and  the  general  course  and  character  of  the  attack  studied. 

In  many  instances  the  symptoms  of  the  attack  are  so  typical  that  they 
at  once  suggest  a  neurosis.  In  hysteric  cases,  for  instance,  we  fre- 
quently see  the  patients  vomit  immediately  after  swallowing  even  a 
small  morsel  of  food ;  sometimes  vomiting  follows  the  act  of  swallow- 
ing so  rapidly  that  we  are  almost  forced  to  assume  that  the  morsel  did 
not  even  enter  the  stomach,  and  that  vomiting  was  directly  due  to  some 
perversion  of  the  innervation  of  the  esophagus,  the  so-called  esophagism 
of  French  authors.  I  do  not  doubt  that  many  cases  of  habitual  nervous 
vomiting  do  not  originate  in  the  stomach,  but  are  caused  by  spasm  of 
the  esophagus. 

Another  factor  that  speaks  in  favor  of  the  nervous  character  of 
vomiting  is  the  facility  with  which  food  is  raised  almost  immediately 
after  it  is  swallowed.  The  quality  and  the  quantity  of  the  food  seem 
to  be  altogether  indifferent  and  without  influence.  I  have  mentioned 
that  some  patients  vomit  all  the  liquids  they  swallow,  whereas  others 
vomit  all  the  solid  food.  Whenever  we  see  this  we  must  think  of 
a  neurosis,  particularly  if  certain  psychic  influences,  the  mood  of  the 
patient,  etc.,  seem  to  exercise  a  distinct  effect  on  the  frequency  of  the 
attacks. 

Still  another  factor  that  indicates  nervous  vomiting  is  the  occurrence 
of  vomiting  only  at  certain  times,  usually  immediately  after  some 
psychic  shock  or  excitement.  This  view  will  be  strengthened  if  we 
learn  that  the  patient's  appetite  is  normal  and  his  digestion  excellent  in 
the  intervals  between  the  attacks.  If,  in  addition,  the  general  health  is 
not  impaired  even  though  frequent  attacks  of  vomiting  occur,  and  if 
the  patient  develops  no  general  dyspeptic  disturbances,  we  can  feel  rea- 
sonably certain  of  the  diagnosis. 

The  diagnosis  of  periodic  vomiting  where  it  occurs  at  long  inter- 
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vals  is  considerably  more  difficult.  Von  Leyden,  who  described  these 
attacks,  called  attention  to  their  similarity  with  gastric  crises.  The 
differential  diagnosis  between  the  two  is  easy,  however,  if  we  can  deter- 
mine the  absence  of  initial  symptoms  of  locomotor  ataxia  on  the  one 
hand,  and  can  establish  that  the  attacks  occur  with  great  regularity  on 
the  other.  The  condition  cannot  be  confounded  with  hypersecretion  or 
nervous  gastroxynsis  if  the  vomit  is  carefully  analyzed. 

If  the  diagnosis  is  established,  Ave  must  next  attempt  to  discover  the 
cause  of  the  trouble.  In  some  instances  it  is  self-evident ;  in  others  it 
is  exceedingly  difficult  of  detection,  and  in  a  number  of  cases  we  fail  to 
find  a  primary  cause.  In  pernicious  vomiting  of  pregnancy  the  causal 
diagnosis  is,  of  com'se,  simple.  The  same  applies  to  those  attacks  of 
vomiting  that  follow  psychic  shock  or  some  violent  emotional  disturb- 
ance. Even  though  we  can  show,  however,  that  the  sexui^l  organs  are 
diseased  or  that  the  attacks  of  vomiting  are  in  some  way  related  to 
pregnancy,  we  do  not,  of  course,  understand  the  connection  between  the 
two,  for  the  pregnant  uterus  or  the  anteflexion  of  the  uterus  does  not  per 
se  cause  vomiting.  There  must  be  another  factor — namely,  some 
abnormal  u-ritability.  The  cases  that  Kaltenbach  reported,  and  that  we 
have  mentioned  above,  demonstrate  my  meaning  very  clearly,  for  in  his 
cases  the  attacks  of  vomiting  stopped  even  though  pregnancy  continued. 
In  his  cases,  moreover,  the  attacks  were  exceedingly  obstinate,  and  still 
could  be  arrested  by  simple  suggestion,  as,  for  instance,  that  an  indif- 
ferent procedure  would  stop  the  vomiting ;  or  by  some  violent  psychic 
shock,  as  in  the  case  reported  where  vomiting  stopped  as  soon  as  the 
woman  began  to  worry  about  her  husband,  who  had  suddenly  developed 
a  serious  disease ;  or,  finally,  by  the  fear  of  some  procedure  that  was  to 
be  undertaken. 

In  treating  genuine  nervous  vomiting  we  encounter  many  difficulties. 
IS'umberless  methods  have  been  recommended,  but,  as  a  rule,  all  of  them 
fail.  This  is  not  surprising,  for  the  only  cases  in  which  the  treatment 
is  really  rational  are  those  in  which  some  local  disease  can  be  regarded 
as  the  primary  cause  of  the  vomiting,  and  in  which  this  primary  disorder 
can  be  cured.  In  many  of  the  cases  no  direct  cause  can  be  discovered, 
so  that  causal  treatment  is  essentially  impossible.  It  would  be  alto- 
gether superfluous  to  discuss  all  the  means  and  methods  that  we  employ 
in  the  treatment  of  diseases  of  the  brain  and  spinal  cord,  in  diseases  of 
the  peritoneum,  and  in  gall-stone  and  kidney  colic,  nor  can  we  enumerate 
the  methods  that  we  employ  symptomatically  for  the  attacks  of  vomit- 
ing that  occur  in  all  these  conditions.  All  we  can  do  to  stop  vomiting 
in  these  cases  is  to  combat  the  primary  disease  to  the  best  of  our  ability. 

If  the  patient  is  a  person  with  a  nervous  disposition,  and  if  mental 
overexertion,  psychic  excitement,  emotional  disturbances,  and  similar 
factors  produce  nervous  vomiting,  all  these  unfavorable  influences  must 
be  eliminated  as  much  as  possible.  If  vomiting  is  one  of  the  symptoms 
of  hysteria  or  neurasthenia  (and  these  cases  merit  our  particular  attention 
in  this  place),  these  primary  neuropathic  tendencies  must  be  combated. 
AYe  must  treat  the  loss  of  nerve   tone,  the  neurasthenic  and  hysteric 
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tendency,  by  appropriate  methods  ;  for  instance,  hydrotherapeutic  proced- 
ures, etc.,  preferably  in  a  sanitarium.  The  most  important  thing  is  to 
stop  the  attacks  of  vomiting,  for  they  constitute  the  most  prominent 
symptoms  of  the  disease.  I  believe  that  purely  nervous  or  purely 
hysteric  vomiting  can  be  best  relieved  by  suggestion.  Some  authors 
claim  good  results  from  one  remedy,  otliers  from  another,  but  the  effect 
of  suffffestion  is  never  altogether  excluded. 

I  have  mentioned  that  pernicious  vomiting  of  pregnancy  may  also 
occasionally  be  cured  by  this  means. 

If  we  discover  some  disease  of  the  sexual  organs,  or  a  floating  kid- 
ney, we  must  remember  that  vomiting  may  be  due  to  reflex  irritation 
starting  from  these  organs.  In  cases  of  this  character,  therefore,  local 
treatment  is  indicated.  Quite  frequently  we  see  the  symptoms  disap- 
pear after  appropriate  treatment  of  this  kind.  As  a  rule,  however,  the 
good  eifects  are  transitory,  for  anteflexion  of  the  uterus  or  a  floating 
kidney  j^er  se  does  not  produce  nervous  vomiting ;  they  can  only  do 
this  in  patients  who  are  suffering  from  a  particular  predisposition  to 
this  disease.  A  cure  of  the  local  disease  removes  the  primary  cause  of 
the  vomiting,  but  not  the  predisposition. 

If  we  fail  to  find  a  direct  primary  cause,  or  if  treatment  directed 
against  such  a  cause  is  without  effect,  and  if  vomiting  persists  with 
great  obstinacy,  we  should  attempt  to  reduce  the  irritability  of  the 
stomach.  The  patients  should  be  instructed  to  remain  on  the  back, 
and  to  eat  nothing  but  bland  food.  In  very  obstinate  cases  the  stomach 
should  be  placed  altogether  at  rest  for  a  number  of  days  and  the  patient 
fed  exclusively  by  rectum. 

Lavage  of  the  stomach  has  been  recommended  by  a  number  of 
clinicians,  but  I  have  failed  to  see  good  results  from  this  procedure  in 
the  primary  genuine  form  of  nervous  vomiting.  I  have  seen  good 
results,  however,  in  cases  in  which  the  vomiting  was  secondary  and 
directly  due  to  hyperchlorhydria  or  intermittent  hypersecretion. 

Some  observers  claim  to  have  obtained  good  results  from  irrigation 
of  the  stomach  with  nitrate  of  silver  solutions. 

Before  prescribing  a  diet  we  must  experiment  a  little.  Some  patients 
can  take  only  certain  articles  of  food ;  some  prefer  solid,  others  fluid 
nourishment.  It  is  altogether  impossible  to  formulate  any  definite  diet- 
ary regulations ;  all  that  we  can  say  in  general  is  that  the  patients 
should  limit  themselves  to  small  quantities  of  food  at  each  meal. 

The  most  popular  remedies  are  morphin,  opium,  belladonna,  and 
codeia,  that  had  best  be  given  in  the  form  of  suppositories.  Moi'phin 
may  also  be  given  subcutaneously. 

Internal  remedies  that  have  been  recommended  are  preparations  of 
the  bromids,  chloral  hydrate,  menthol  (2  to  120  aq.,  30  alcohol  or 
brandy ;  dose,  a  tablespoonful),  chloroform  (3  to  6  drops  on  sugar  or  in 
water),  and  silver  nitrate  (0.3  to  100  ;  a  tablespoonful  several  times  a 
day  on  an  empty  stomach). 

A  peculiar  form  of  vomiting  is  the  vomiting  of  blood  that  is  occa- 
sionally  seen  in  hysteric  subjects.     The  same  is    sometimes    seen    in 
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neurasthenic  men,  and  is  usually  attributed  to  some  central  nervous 
disorder.  Hemorrhages  of  this  kind  may  recur  frequently,  and  occa- 
sionally continue  for  some  time  ;  in  other  cases  they  recur  at  long 
intervals.  The  general  health  is  rarely  impaired  by  these  hemorrhages. 
It  is  usually  difficult  to  decide  whether  the  hemorrhage  is  hysteric  or 
whether  it  is  due  to  some  organic  lesion.  The  absence  of  gastric  symp- 
toms proves  nothing ;  the  presence  of  hysteric  symptoms  is  equally 
valueless.  Personally,  I  have  had  no  experience  with  this  form.  As 
the  symptom  has  been  mentioned  by  reliable  observers  (Stiller  and 
others),  I  consider  it  my  duty  to  mention  it  here. 

The  second  group  of  cases  that  we  must  discuss  are  motor  neuroses 
of  the  stomach  that  are  characterized  by  a  depression  of  the  motor 
function.  To  this  group  belong  atony  of  the  stomach  (gastroplegia), 
insufficiency  of  the  pylorus  and  the  cardia,  rumination,  and  regurgitation. 

Atony  of  the  Stomach. — We  have  already  discussed  the  form  of 
motor  insufficiency  that  is  due  to  a  reduction  in  the  tone  of  the  gastric 
musculature,  to  atony.  We  have  given  all  that  is  kno\\Ti  in  regard  to 
the  etiology,  symptomatology,  and  therapy  of  this  condition  in  the 
section  on  Motor  Insufficiency  and  Ectasy  of  the  Stomach.  This 
atony  may  complicate  a  variety  of  gastric  disorders,  but  may  also  be 
the  result  of  purely  nervous  disturbances.  Atony  of  the  gastric  mus- 
culature may  occur  after  certain  injuries,  just  as  paresis  of  the  intes- 
tinal muscularis  may  occasionally  be  seen  after  some  sudden  psychic 
shock. 

Atony  of  the  stomach  may  also  be  one  of  the  symptoms  of  certain 
diseases  of  the  central  nervous  system.  When  it  origmates  in  this 
way  its  duration  varies  ;  it  may  persist  for  a  long  time  or  may  be  very 
transitory. 

It  remains  undecided  Avhether  that  form  of  atony  that  is  caused  by 
overloading  the  stomach  with  indigestible  food  is  nervous  in  character. 
We  know  that  under  these  circumstances  certain  perversions  of  the 
gastric  secretion  occur,  that  abnonnal  fermentation-processes  frequently 
develop,  and  that  stagnation  of  the  ingesta  is  thereby  caused.  A  ten- 
dency to  atony,  as  we  have  said,  may  also  be  congenital.  I  consider  the 
so-called  weak  stomach  that  occurs  in  several  members  of  a  family  to  be 
hereditary.  It  has  also  been  claimed  that  certain  substances,  as  tobacco 
and  coffee,  may  lead  to  atony  of  the  stomach.  These  articles  undoubtedly 
cause  an  increased  secretion  of  gastric  juice  in  some  persons.  It  has 
never  been  positively  demonstrated,  however,  that  they  produce  primary 
atony.  Atony  is  also  occasionally  seen  in  hysteric  and  neurasthenic 
subjects,  and  under  these  circumstances  is  probably  of  a  nervous  type. 
Those  forms  of  atony  that  complicate  certain  diseases  of  the  abdominal 
organs,  particularly  the  peritoneum,  can  hardly  be  ranked  as  neuroses 
of  the  stomach  proper.  Atony  of  the  stomach  has  also  been  seen  to 
follow  traumata,  even  injuries  that  did  not  affect  the  region  of  the 
stomach  directly.  In  those  cases  in  which  the  region  of  the  stomach 
itself  is  directly  injured  we  must  always  consider  perigastric  processes 
in  the  first  place.     Atony  of  the  stomach,  finally,  has  been  seen  as  the 
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result  of  gall-stone  colic,  and  in  this  instance  it  is  probably  of  nervous 
origin.  Rosenheim  ^  has  very  recently  called  attention  to  the  develop- 
ment of  atony  as  the  result  of  the  gastric  crises  of  tabes. 

I  refer  to  the  section  on  Motor  Insufficiency  for  the  diagnosis. 
In  order  to  consider  atony  of  the  stomach  a  genuine  gastric  neurosis,  we 
must,  on  the  one  hand,  discover  some  primary  etiologic  factor,  and,  on 
the  other,  determine  that  no  anatomic  changes  exist  in  the  stomach,  in 
particular  that  the  secretion  of  gastric  juice  is  not  perverted.  If  secre- 
tion is  perverted,  we  are  more  justified  in  concluding  that  atony  is  a 
result  of  this  abnormality.  The  only  way,  of  course,  in  which  to  decide 
whether  the  stomach  is  atonic  and  the  secretion  of  gastric  juice  at  the 
same  time  disturbed,  is  to  analyze  the  stomach-contents.  This  analysis 
is  also  absolutely  necessary  in  order  to  demonstrate  the  existence  of 
atony.     I  consider  atony,  as  a  primary  genuine  neurosis,  very  rare. 

Treatment  must  be  directed,  on  the  one  hand,  against  the  primary 
cause ;  on  the  other  hand,  against  the  atony  itself.  I  refer  to  the  section 
on  Motor  Insufficiency  for  the  methods  we  possess  for  treating  atony 
itself.  The  attempt  should  l^e  made  to  raise  the  tone  of  the  whole  ner- 
vous system  as  far  as  possible,  and  to  combat  any  neurasthenic  and 
hysteric  tendency  that  may  exist. 

Insufficiency  and  Incontinency  of  the  Pylorus. — If  a  sufficient 
quantity  of  an  effervescent  powder  is  introduced  into  the  stomach  of  a 
healthy  subject,  the  organ  becomes  distended  so  that  its  outlines  are  dis- 
tinctly palpable  and  may  even  become  visible  through  the  abdominal 
walls.  The  gas  remains  in  the  stomach  for  a  few  minutes  and  then 
slowly  escapes,  usually  by  belching,  through  the  cardia.  ^^Tormally  the 
pylorus  does  not  permit  the  passage  of  any  gas  at  first,  and  does  not 
relax  for  several  minutes.  The  pyloric  ring  is  also  closed  during  diges- 
tion, and  only  relaxed  from  time  to  time  in  order  to  allow  the  escape  of 
liquefied  or  pultaceous  masses  of  food  into  the  intestine.  Normally, 
therefore,  we  see  that  the  pylorus  is  continent,  that  its  powers  of  closure 
are  normal.  In  certain  morbid  conditions,  however,  we  find  the  pylorus 
insufficient — ^that  is,  its  powers  of  closure  are  abnormal,  the  sphincter 
of  the  pylorus  is  incapable  of  closing  the  pyloric  orifice  and  of  prevent- 
ing the  passage  of  ingesta  from  the  stomach  into  the  intestine. 

Such  a  condition  of  insufficiency  or  incontinency  of  the  pylorus  may 
be  due  to  organic  changes,  or  may  be  due  to  some  nervous  disorder. 
The  musculature  of  the  pylorus  may  become  destroyed  by  some  ulcerative 
process,  as,  for  instance,  in  carcinoma  ;  or  it  may  be  replaced  by  unyield- 
ing cicatricial  tissue.  Stenosis  of  the  duodenum  or  compression  of  the 
duodenum  from  without,  or  finally  cicatricial  stenosis  of  the  duodenum, 
may  all  stretch  the  pyloric  ring  to  an  abnormal  degree,  and  thus  cause 
insufficiency.  There  are,  however,  a  number  of  cases  in  which  mechanical 
causes  can  be  excluded,  and  in  which  the  insufficiency  of  the  pylorus  is 
due  to  paresis  of  the  motor  nerves  supplying  the  circular  muscles. 
Ebstein  was  the  first  to  call  attention  to  this  nervous  form  of  pyloric 
insufficiency.  This  condition  has  been  found  in  compression-myelitis 
1  Berlin,  klin.  Wochenschr.,  1897,  Nos.  11,  12. 
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and  in  hysteria.  Cases  in  which  this  nervous  form  was  found  are 
exceedingly  rare.  I  have  been  in  the  habit  of  inflating  the  stomach  in 
nearly  all  the  cases  that  I  have  treated ;  I  do  this  as  a  routine  measure 
in  order  to  determine  the  position  and  the  form  of  the  organ ;  while  I 
have  frequently  encountered  insufficiency  of  the  pylorus,  I  have  never 
seen  a  case  in  which  I  felt  justified  in  assuming  that  this  insufficiency 
was  purely  nervous  in  character. 

The  diagnosis  of  insufficiency  of  the  pylorus  is,  above  all,  based  on 
the  observation  that  air  forced  into  the  stomach  is  not  retained  for  any 
length  of  time,  but  immediately  escapes  through  the  pylorus.  If  an 
effervescent  powder  is  swallowed,  the  stomach  does  not  become  inflated, 
but  the  intestine  instead,  and  at  the  same  time  tympany  is  absent.  Some 
authors  object  that  this  test  is  not  valid,  because  a  small  quantity  of  gas 
would  not  cause  distention  of  the  stomach  even  though  the  pylorus  were 
insufficient.  The  best  way  to  avoid  this  error  is,  of  course,  to  admin- 
ister a  large  quantity  of  the  effervescent  mixture. 

On  the  other  hand,  however,  the  stomach  may  become  distended 
even  though  the  pylorus  is  insufficient ;  for  instance,  if  the  insufficiency 
is  due  to  an  advanced  degree  of  stenosis  of  the  duodenum.  Under 
these  circumstances,  however,  it  will  rarely  be  difficult  to  diagnose 
stenosis  of  the  duodenum  or  of  the  neighboring  parts,  for  sooner  or  later 
the  stomach  will  become  dilated  just  as  in  stenosis  of  the  pylorus.  All 
other  methods  that  have  been  recommended  in  the  diagnosis  of  insuffi- 
ciency of  the  pylorus  are  of  subordinate  importance,  as,  for  instance, 
the  salol  test.  If  the  latter  is  carried  out  early,  appearance  of  the 
salicyluric  acid  reaction  would  indicate  incontinency. 

It  is  possible  that  the  application  of  the  spiral  sound  that  Kuhn  ^ 
has  recently  recommended  may  enable  us  to  demonstrate  the  existence 
of  pyloric  insufficiency  directly.  So  far,  however,  no  investigations 
into  this  method  have  been  made.  The  cessation  of  vomiting  and  the 
appearance  of  diarrhea  are  two  symptoms  that  Ebstein  considers  partic- 
ularly typical,  but  I  think  they  will  be  found  absent  in  many  cases,  and 
will  be  present  only  in  those  cases  of  insufficiency  that  are  due  to  some 
organic  lesion. 

I  do  not  consider  the  abnormally  rapid  passage  of  the  ingesta  from 
the  stomach  into  the  intestine  as  a  valid  criterion,  although  this  symp- 
tom is  frequently  mentioned  by  different  authors.  I  have  seen  many 
cases  of  organic  insufficiency  of  the  pylorus  in  which  this  symptom 
was  absent.  Another  objection  to  it  is  that  it  also  occurs  in  increased 
motility  of  the  stomach. 

If  the  existence  of  pyloric  insufficiency  has  been  determined,  we 
must  decide  whether  we  are  dealing  with  the  nervous  form  or  not.  We 
are  justified  in  diagnosing  the  latter  only  if  we  can  positively  exclude  all 
organic  changes,  and  if  we  can  at  the  same  time  demonstrate  that  the 
patient  is  of  a  nervous  disposition.  A  certain  instability  of  the  symp- 
toms would  also  speak  in  favor  of  the  nervous  character  of  the  disease ; 
the  pylorus,  for  instance,  might  close  in  a  normal  manner  at  certain 
^  Arch.  f.  Verdauungskrankh.^  vol.  iii. 
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times  and  at  others  be  insufficient.  If  this  temporary  insufficiency 
occurs  after  certain  injuries  to  the  nervous  system,  the  nervous  charac- 
ter of  the  disease  may  almost  be  considered  established.  It  is  true,  of 
course,  that  in  certain  organic  diseases  of  the  stomach  the  contractibility 
of  the  pyloric  sphincter  varies.  The  diagnosis  of  nervous  insufficiency 
of  the  pylorus  is  at  best  a  very  difficult  one. 

Treatment,  of  course,  can  only  be  directed  against  the  primary 
cause.  Some  authors  have  recommended  massage,  electricity,  strychnin, 
and  douches  against  the  insufficiency  j^c)'  se. 

Insufficiency  of  the  Cardia,  Regurgitation,  and  Rumination. — 
The  circular  muscles  of  the  cardiac  oritice  may  become  insufficient  in 
the  same  way  as  the  corresponding  fibers  of  the  pyloric  ring.  Nor- 
mally the  contractions  of  the  cardiac  sphincter  are  less  vigorous  than 
those  of  the  pyloric  sphincter.  This  we  have  learned  by  studying 
the  results  of  artificial  inflation  of  the  stomach  by  carbonic  acid  gas. 
We  have  seen  that  the  gas  always  escapes  upward  at  first,  and  that  the 
spasm  of  the  pylorus  relaxes  later  than  the  spasm  of  the  cardia.  Air 
that  is  swallowed  during  eating  and  gases  that  are  formed  in  the  stomach 
can  readily  escape  upward  at  once  as  soon  as  the  cardia  is  insufficient ; 
whereas  if  there  is  spasm  of  the  cardia,  the  air  and  gas  cannot,  of 
course,  escape.  As  long  as  nothing  escapes  upward  but  gas  and  air, 
the  patients  are  not  distressed,  and  are  really  not  sick ;  as  soon,  how- 
ever, as  stomach-contents  regurgitates  upward,  the  patients  suffer  con- 
siderably. TTe  speak  of  regurgitation  if,  after  eating,  some  of  the 
ingesta  rise  upward  from  the  stomach  and  enter  the  mouth  and  have 
to  be  expectorated. 

We  speak  of  rumination  if  the  ingesta  that  have  risen  into  the  mouth 
are  immediately  swallowed  again.  It  is  immaterial  whether  they  are 
chewed  again  or  not.  Both  processes,  regurgitation  and  rumination, 
have  this  in  common,  that  the  food  rises  into  the  mouth :  in  the  first 
condition,  it  is  expectorated  ;  in  the  second  it  is  swallowed,  and  may  or 
may  not  have  been  chewed  again. 

There  is  a  great  diversity  of  opinion  in  regard  to  the  nature  of 
regurgitation  and  rumination. 

Some  authors  attribute  this  condition  to  permanent  paresis  and  relax- 
ation of  the  cardia  ;  others  assume  temporary  insufficiency  of  this  ori- 
fice ;  still  others  attribute  the  disease  to  increased  irritability  of  the 
vagus  or  of  the  dilator  nerve  of  the  cardia.  This  irritation,  they  state, 
may  be  central,  peripheral,  or  reflex. 

We  have  stated  that  in  regurgi^ion,  as  distinguished  from  eructa- 
tion, not  only  gas  and  air,  but  liquid  and  fluid  particles  of  food  also 
rise  upward.  At  first  this  regurgitation  is  an  involuntary  act  that 
calls  for  no  effort  on  the  part  of  the  patient.  It  is  not  accompanied  by 
nausea  or  vomiting.  Some  patients,  however,  can  produce  it  artificially 
by  contracting  the  abdominal  muscles,  in  this  way  favoring  the  up- 
ward movement  of  the  ingesta.  The  regurgitated  material,  of  course, 
has  a  taste  that  differs  according  to  the  period  of  digestion  during  which 
regurgitation  occurs.     If  regurgitation  occurs  very  soon  after  the  food 
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is  swallowed,  it  retains  its  original  taste ;  later  it  acquires  an  acid  or  a 
bitter  taste.  As  a  rule,  the  patients  are  capable  of  suppressing  the 
regurgitation  of  ingesta  if  they  are  energetically  commanded  to  do  so. 
This  factor  alone  enables  us  to  distinguish  this  form  of  regurgitation 
from  the  regurgitation  seen  in  stenosis  of  the  esophagus  and  in  diver- 
ticula of  the  esophagus.  The  last-named  diseases  can,  of  course,  also  be 
differentiated  from  simple  regurgitation  by  the  subjective  symptoms  of 
the  patient,  by  passing  the  sound,  and  by  chemical  analysis  of  the  material 
raised,  for  the  latter  will  reveal  the  absence  of  all  changes  that  would 
have  occurred  had  the  food  remained  in  the  stomach  for  some  time. 

This  nervous  form  of  regurgitation  is  of  subordinate  importance  as 
long  as  small  amounts  of  food  are  raised.  If  regurgitation  occurs  fre- 
quently, however,  and  if  abundant  quantities  of  stomach-contents  are 
raised,  the  general  nutrition  of  the  patient  may  suifer  seriously.  Ner- 
vous regurgitation,  however,  rarely  becomes  so  severe. 

The  diagnosis  is,  as  a  rule,  easy.  In  the  first  place,  of  course,  we 
must  exclude  organic  disease  of  the  stomach  or  esophagus.  Patients  of 
this  kind  usually  develop  other  hysteric  or  nervous  symptoms.  Some  of 
them  regurgitate  food  only  when  they  know  they  are  under  observation, 
particularly  if  they  are  excited.  It  is  usually  possible  to  stop  regurgita- 
tion by  psychic  suggestion.  Treatment,  therefore,  must  chiefly  be  directed 
toward  influencing  the  patient  to  suppress  regurgitation.  In  some  cases 
regurgitation  occurs  more  readily  if  the  patients  eat  too  fast,  and  if  they 
do  not  thoroughly  masticate  and  insalivate  the  food.  Patients  of  this 
kind  should  be  instructed  to  chew  their  food  thoroughly  and  to  eat 
slowly.  Some  clinicians  advise  swallowing  pieces  of  ice,  using  mas- 
sage, galvanization  and  faradization  of  the  stomach,  strychnin,  and 
numerous  other  means  and  remedies.  I  am  unable  to  say  whether  any 
of  these  measures  help  the  patients  ;  they  may  be  tried  in  obstinate  cases. 

Whereas  in  regurgitation,  as  we  have  said,  the  food  is  expectorated, 
it  is  swallowed  in  rumination.  In  the  latter  condition  temporary  relax- 
ation of  the  cardia  is  the  primary  factor.  According  to  Singer,  the  stom- 
ach-contents is  aspirated  through  the  relaxed  cardia.  Mechanically,, 
this  aspiration  can  be  explained  by  assuming  that  the  aii'-pressure  is 
decreased  in  the  thoracic  cavity  during  inspiration,  particularly  if  the 
thorax  is  held  in  the  inspirator}^  position  while  the  glottis  is  closed. 

I  have  mentioned  that  both  regurgitation  and  rumination  occur 
at  the  time  of  digestion.  It  seems  probable,  therefore,  that  rumi- 
nation is  connected  in  some  way  Avith  certain  secretory  anomalies. 
This  view,  however,  is  wrong,  for  an  analysis  of  the  stomach-contents 
in  different  cases  of  rumination  reveals  altogether  varying  results.  Even 
in  the  same  individual  the  hydrochloric  acidity  of  the  stomach  varied  at 
different  times.  These  variations  alone  show  that  whatever  anomaly  of 
secretion  that  might  be  present  together  with  rumination  could  possi- 
bly be  made  responsible  for  this  disease.  As  a  matter  of  fact,  secretory 
anomalies  must  be  considered  complications,  or  one  of  the  symptoms,  of 
the  primar}^  neurosis  that  causes  rumination. 

A'^ery  little  can  be  said  in  regard  to  the  etiology  of  rumination.    The 
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disease  occurs  in  all  classes.  The  majority  of  cases  have  so  far  been 
observed  in  men.  Heredity,  or,  better,  imitation,  undoubtedly  plays  a 
certain  role.  Whenever  rumination  occurs  both  in  parents  and  children 
I  am  very  much  inclined  to  believe  that  imitation  is  the  primary  factor 
in  this  coincidence.  [Miiller  recently  reported  a  family  in  which  the 
father  and  two  sons  were  ruminants.  In  the  case  of  the  father  there 
was  carcinoma  of  the  walls  of  the  stomach,  involving  the  cardia,  which 
was  found  to  be  abnormally  wide ;  there  was  also  cylindric  dilatation 
of  the  esophagus. — Ed.]  Occasional  causes  are  emotional  disturbances, 
psychic  shock,  rapid  eating,  and  trauma  of  the  region  of  the  stomach. 
All  these  injuries,  of  course,  cannot  produce  rumination  in  a  perfectly 
healthy  subject ;  a  second  factor  must  be  present,  namely — a  certain 
nervous  predisposition,  and,  as  a  matter  of  fact,  rumination  is  nearly 
always  found  in  hysterics,  neurasthenics,  epileptics,  and  idiots. 

I  have  described  the  main  symptom  of  this  condition — namely, 
the  entrance  of  fluid  or  solid  stomach-contents  into  the  mouth,  and 
have  also  called  attention  to  the  fact  that  this  material  is  swallowed, 
and  not  expectorated  as  in  regurgitation.  In  general  the  food  is  not 
chewed,  so  that  the  name  "  rumination  "  is  really  a  misnomer.  Only  in 
a  small  minority  of  cases,  particularly  in  the  insane,  in  idiots  and  in 
epileptics,  do  we  find  that  the  food  is  masticated  before  it  is  again 
swallowed. 

We  have  mentioned  above  that  the  results  of  the  chemical  anal- 
ysis of  the  stomach-contents  are  not  uniform ;  in  some  mstances  we 
find  hyperacidity,  in  others  subacidity.  Free  hydrochloric  acid  may  be 
completely  absent,  or  the  acidity  of  the  stomach-contents  may  be 
normal.  The  motility  of  the  stomach  has  been  found  normal  in  the 
great  majority  of  cases.  No  changes  in  the  general  health  or  the 
general  nutrition  of  the  patient  have,  as  a  rule,  been  observed.  It  is  a 
remarkable  fact  that  most  of  the  patients  are  able  to  suppress  rumina- 
tion, and  that  some  sudden  psychic  shock  may  cause  temporary  dis- 
appearance of  the  phenomenon. 

Rumination  can  readily  be  recognized,  and  it  is  impossible  to  confuse 
it  with  vomiting.  As  a  rule,  the  diagnosis  can  be  made  from  the 
description  of  the  symptoms  alone.  It  is  still  easier,  of  course,  to 
recognize  rumination  if  the  patients  can  be  observed. 

Treatment  is  purely  psychic.  If  the  patients  have  acquired  the  bad 
habits  of  eating  very  rapidly  and  of  not  masticating  thoroughly,  these 
habits  should  be  corrected.  The  patient  should  be  systematically 
taught  to  suppress  rumination.  If  the  physician  exercises  a  sufficient 
amount  of  psychic  influence  over  his  patient,  and  if  the  patient  himself 
is  willing,  this  usually  succeeds.  I  need  not  mention  that  any  secretory 
abnormality  that  may  be  present  must  be  corrected.  As  a  rule,  how- 
ever, we  will  find  that  these  perversions  of  secretion  are  due  to  the 
general  nervousness.  This  general  condition,  therefore,  must  be  com- 
bated with  all  the  methods  that  are  at  our  disposal  to  raise  the  tone  of 
the  nervous  system.  Patients  who  have  acquired  the  habit  of  rumina- 
tion should  be  isolated  as  much  as  possible,  as  we  know  from  experience 
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tlmt  other  patients  may  begin  to  ruminate  if  they  see  others  afflicted  in 
this  way. 

All  other  measures  and  remedies  that  have  been  recommended  prob- 
ably act  indirectly — that  is,  psychically. 

B.  Secretory  Neuroses  of  the  Stomach. — The  secretoiy 
function  of  the  stomach  is  under  the  du^ect  control  of  the  nervous 
system.  We  know  this  by  drawing  analogies  with  other  glandular 
organs  and  from  our  clinical  experience.  "VVe  know,  for  instance,  that 
the  secretion  of  gastric  juice  may  be  reflexly  stimulated.  This  has  been 
shown  by  the  well-known  experiment  of  Bidder  and  Schmidt/  who 
showed  that  in  hungry  dogs  the  mere  sight  of  food  causes  secretion 
of  gastric  juice.  I  also  refer  to  the  observations  of  E-ichet,^  who 
observed  the  secretion  of  gastric  juice  in  a  man  with  an  impermeable 
esophagus  and  a  gastric  fistula  as  soon  as  he  chewed  food  that  was 
highly  flavored,  even  though  none  of  this  food  entered  the  stomach. 

This  and  other  experiments,  however,  did  not  determine  what  ner^^e 
was  the  true  secretory  nerve  of  the  stomach  until  Pawlow  and  Schu- 
mowa  ^  recently  solved  this  problem.  They  perfomied  esophagotomy 
in  a  dog,  so  that  all  food  that  was  swallowed  immediately  passed  out  of 
the  open  end  of  the  esophagus  through  the  wound,  and  could  not  enter 
the  stomach.  At  the  same  time  they  made  a  gastric  fistula,  through 
which  they  secured  gastric  contents  for  examination.  As  soon  as  the 
dog  began  to  chew  his  food  an  abundant  secretion  of  gastric  juice 
occurred ;  if  the  vagus,  however,  was  severed,  this  secretion  did  not 
occur.  From  these  experiments  they  draw  the  conclusion  that  the 
reflex  stimulus  that  causes  secretion  of  gastric  juice  passes  through  the 
vagus. 

Pawlow  and  Schumowa  succeeded  only  once  in  stimulating  the 
secretion  of  gastric  juice  by  dhect  irritation  of  the  vagus.  The  result 
of  this  experiment,  however,  must  be  considered  ambiguous  even  though 
it  was  positive,  for  a  small  amount  of  food  was  still  present  in  the 
stomach  when  the  experiment  was  performed.  In  the  second  place,  very 
much  less  gastric  juice  was  poured  out  than  when  the  animal  chewed 
food.  Schneyer  ■*  was  the  first  to  demonstrate  positively  that  the  pneu- 
mogastric  nerve  is  the  secretory  nerve  of  the  stomach. 

It  seems  established,  therefore,  that  the  secretion  of  gastric  juice  can 
be  influenced  by  nerve  irritation.  If  we  draw  analogies  with  other 
glands,  we  may  expect  that  this  secretion  may  be  both  inhibited  and 
stimulated  by  nervous  impulses.  Clinical  observation  seems  to  coincide 
with  this  view  and  strengthen  this  assumption.  We  frequently 
encounter  cases  in  which  the  secretion  of  gastric  juice  is  either  increased 
or  reduced,  and  in  which  these  perversions  in  either  direction  can  only 
be  considered  due  to  some  nervous  disorder  ;  thus  we  speak,  on  the  one 
hand,  of  nervous  hyperacidity,  of  nervous  gastrosuccorrhea  ;  and,  on  the 

^  Bidder  and  Schmidt,  "Die  Verdauungssafte  mid  der  Stoffwechsel,''  1852. 
^  Journal  de  Vcnwtoniie  et  de  la  jyhysiologie,  1878. 
^  Ceyitralbl.  f.  Physiologie,  vol.  iii..  No.  6. 
*  Zeitschr.  f.  klin.  Med.,  vol.  xxxii.,  p.  131. 
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other  hand,  of  nervous  subacidity,  or  nervous  hypochylia,  and  achylia 
gastrica.  We  are  not  justified,  however,  in  considering  every  increase 
m  the  secretion  of  gastric  juice  as  nervous,  nor  can  we  do  so  in  the  case 
of  every  reduction  in  gastric  secretion.  We  have  known  for  a  long 
time  that  subacidity  and  anacidity  may  not  be  due  to  nervous  disorders 
alone,  and  that  in  the  majority  of  cases  they  are  complications  or  a  sequel 
of  organic  disease  of  the  stomach.  There  is  no  reason  a  priori  why  the 
same  should  not  apply  to  diseases  in  which  the  secretion  of  gastric  juice 
is  increased.  We  can  speak  only  of  secretory  neurosis  in  those  cases  in 
which  abnormal  gastric  secretion  is  exclusively  due  to  some  nervous 
trouble  and  originates  from  some  reflex  irritation  or  inhibition  of  the 
nerve  of  the  stomach. 

Nervous  Hyperacidity,  Superacidity,  Hyperchlorhydria. — I  shall 
not  enter  into  an  exact  description  of  the  symptoms  of  this  form, 
for  I  have  done  so  in  the  section  on  Hyperchlorhydria.  In  that 
place  I  have  also  given  my  reasons  for  discussmg  hyperchlorhydria 
separately,  and  for  not  merely  describing  it  here  among  the  secretory 
neuroses.  Hyperchlorhydria  may  be  nervous  in  character,  and  fre- 
quently is,  but  this  is  not  necessarily  the  case,  for  hyperchlorhydria 
is  frequently  seen  under  conditions  that  exclude  a  nervous  origin.  In 
many  instances  the  primary  cause  of  hyperchlorhydria  remains  un- 
certain, but  this  uncertainty  does  not  justify  us  in  declaring  the  disease 
in  these  instances  to  be  a  neurosis.  In  other  cases  we  see  hyperchlor- 
hydria in  connection  with  organic  diseases  of  the  stomach,  as  gastritis 
and  ulcer.  Hyperchlorhydria,  as  a  matter  of  fact,  is  the  rule  in  the 
last-named  lesion.  There  is  a  great  diversity  of  opinion  in  regard  to 
the  causal  nexus  existing  between  the  two.  At  all  events  we  are 
justified  in  saying  that  in  ulcer  hyperchlorhydria  is  not  a  neurosis  in  the 
true  sense  of  the  word. 

Hyperchlorhydria  is  characterized  by  the  secretion  of  an  abnormally 
abundant  and  abnormally  acid  gastric  juice  during  digestion.  Both  the 
total  acidity  and  the  amount  of  free  hydrochloric  acid  are  increased.  It 
is  commonly  believed  that  the  ferments  of  the  stomach  are  also  secreted 
m  increased  quantities,  but  this  question  has  not  yet  been  sufficiently 
investigated  to  warrant  us  in  making  any  positive  statements. 

We  can  only  speak  of  nervous  hyperchlorhydria  if  we  can  deter- 
mine that  no  organic  disease  of  ihe  stomach  is  present,  and  that  the  in- 
creased secretion  of  gastric  juice  is  due  to  some  nervous  perversion.  As 
a  rule,  patients  of  this  kind  will  show  some  other  general  nervous  symp- 
toms if  they  are  carefully  examined.  We  most  frequently  find  nervous 
hyperchlorhydria  in  erethistic  types,  in  neurasthenics,  and  in  subjects 
who  have  undergone  excessive  mental  exertion.  Hyperchlorhydria  that 
is  due  to  organic  disease  is  characterized  by  regular  and  persistent  in- 
crease of  gastric  juice,  whereas  in  the  nervous  form  the  degree  of  gastric 
secretion  fluctuates  greatly.  We  will  find  the  secretion  of  gastric  juice 
normal  at  one  time,  increased  at  another,  increased  particularly  if  the 
patient  sustains  some  violent  psychic  shock,  undergoes  mental  over- 
esertion,  or  exposes  himself  to  some  other  influence  that  damages  the 
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nervous  system.  The  nervous  form  of  hyperchlorhydria,  to  judge  from 
my  personal  experience,  is  more  frequently  encountered  in  the  educated 
classes  than  among  uneducated  people  ;  for  instance,  in  physicians  who 
have  a  very  wearing  practice,  in  lawyers,  in  savants,  in  merchants,  in  other 
words,  in  people  who  exert  themselves  mentally  or  lead  exciting  lives. 
The  disease  is  most  frequent  in  the  middle  years  of  life,  rare  in  old 
people,  and  very  rare  in  young  subjects.  The  disease  is  less  frequent  in 
women,  and  occurs  chiefly  in  hysterics. 

1  refer  to  the  section  on  Hyperchlorhydria  (page  299)  for  the  symp- 
toms and  the  diagnosis  of  this  condition. 

Hyperchlorhydria  never  represents  a  perversion  of  gastric  secretion 
alone  ;  as  a  rule,  the  sensibility  of  the  stomach  is  increased  at  the  same 
time,  so  that  there  also  is  hyperesthesia  or  gastralgia.  Inversely,  how- 
ever, hyperesthesia  or  gastralgia  alone  can  produce  many  of  the  symp- 
toms that  are  considered  typical  for  hyperchlorhydria.  The  only  way  in 
which  to  determine  the  presence  of  one  or  the  other  form  is  to  aspirate 
the  stomach-contents  and  to  submit  it  to  chemical  analysis.  Disturb- 
ances of  the  motor  function  of  the  stomach,  particularly  spasm  of  the 
pylorus  and  increased  peristalsis,  are  also  frequently  seen  together  with 
hyperchlorhydria. 

As  a  rule,  the  ingesta  leave  the  stomach  sooner  than  is  normal  in 
hyperchlorhydria,  for  the  reason  chiefly  that  gastric  digestion  proceeds 
very  rapidly  ;  occasionally,  however,  we  may  encounter  a  case  of  hyper- 
chlorhydria in  which  there  is  apparently  motor  insufficiency,  for  the 
ingesta  remain  in  the  stomach  an  abnormally  long  time  even  though  the 
secretion  of  gastric  juice  is  increased.  This  retention  of  ingesta,  how- 
ever, is  not  due  to  atony,  but,  as  a  rule,  to  spasm  of  the  pylorus. 

The  diagnosis  of  hyperchlorhydria  is  based  exclusively  on  the  results 
of  the  chemical  analysis  of  the  stomach-contents  aspirated  after  a 
test-breakfast  or  a  test-meal.  The  only  way  to  determine  whether  we 
are  dealing  with  the  nervous  form  is  to  consider  the  etiology,  the  course 
of  the  disease,  and  the  general  condition  of  the  patient.  I  consider 
frequent  intermissions  in  the  severity  of  the  symptoms  one  of  the  most 
important  criteria  for  the  nervous  form.  If  we  see  that  the  symptoms 
appear  in  attacks,  remam  altogether  absent  for  weeks,  and  then  suddenly 
reappear  after  some  psychic  shock  or  excitement,  we  may  be  reasonably 
certain  of  the  diagnosis  "nervous  hyperchlorhydria."  We  should  always 
be  careful  in  rendering  such  a  diagnosis,  and  should  only  make  it  if 
we  can  positively  demonstrate  the  nervous  origin  of  the  trouble  ;  in 
other  words,  we  should  only  include  such  forms  under  this  diagnosis  in 
which  no  organic  disease  exists,  and  in  which  every  other  possible  mode 
of  origin  can  be  positively  excluded.  The  most  important  diagnostic 
features,  as  I  have  said,  are  the  irregularity  of  the  attacks  and  their 
dependence  on  psychic  factors.  Personally  I  do  not  consider  this  form 
of  nervous  hyperchlorhydria  to  be  as  frequent  as  some  authors  claim. 
It  is  true  that  in  many  cases  it  is  difficult  to  determine  the  exact  sig- 
nificance of  hyperchlorhydria,  but  that  is  no  reason  to  declare  every 
hyperchlorhydria  of  uncertain  origin  a  neurosis. 
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I  will  refrain  from  discussing  the  different  methods  of  treatment  and 
the  various  remedies  that  have  been  recommended  for  hyperchlorhydria  ; 
I  refer  to  previous  sections  for  all  this.  In  this  place  I  will  limit 
myself  to  discussing  those  methods  that  are  directed  against  abnormal 
irritability  of  the  stomach  jx'r  se. 

I  have  shown  above  that  in  the  majority  of  cases  the  attacks  origi- 
nate, not  from  direct  irritation  of  the  secretory  nerves  of  the  stf)mach, 
but  from  some  reflex  irritation,  and  that  the  attacks  usually  occur  in 
nervous  and  excitable  subjects.  It  is  not  enough  to  treat  each  single 
attack,  nor  does  it  suffice  to  regulate  the  diet,  however  important  this 
regulation  may  be  in  the  general  scheme  of  treatment,  for  we  frequently 
witness  attacks  in  persons  who  are  exceedingly  careful  in  what  they  eat. 
Precisely  in  these  cases  we  see  the  patients  who  can  eat  the  most  indi- 
gestible food  on  one  day  are  immediately  afflicted  with  a  violent  attack 
of  pain  combined  with  hyperchlorhydria  on  some  other  day,  even  if 
they  eat  nothing  but  a  very  tender  little  piece  of  beefsteak.  The  char- 
acter of  the  food  in  these  instances  is  not  responsible  for  the  attack,  but 
some  nervous  excitement ;  the  latter  is  capable,  therefore,  of  producing 
an  abnormal  secretion  of  gastric  juice,  even  though  the  diet  is  non- 
irritating.  In  a  case  of  this  kind  the  chief  indication  is  to  remove 
the  primary  cause — in  other  words,  to  raise  the  tone  of  the  whole  ner- 
vous system  and  to  regulate  the  mode  of  life.  In  some  persons  a  pro- 
longed sojourn  in  the  country,  in  others  at  the  seashore,  in  a  third  per- 
son a  cold-water  treatment,  may  be  the  remedy.  Very  much  will  depend 
on  the  general  strength  of  the  patient,  his  customary  mode  of  life,  and 
the  general  status  of  the  nervous  system.  It  is  quite  impossible  to 
formulate  any  general  rules  of  treatment.  We  must  remember  chiefly 
that  it  is  not  sufficient  to  combat  the  symptom  "  hyperchlorhydria,"  but 
that  the  nervous  predisposition  must  be  corrected,  the  tone  of  the  ner- 
vous system  raised,  and  all  causative  factors  removed. 

Nervous  Hypersecretion,  Nervous  Intermittent  Qastrosuccor= 
rhea,  Nervous  Continuous  Secretion  of  Gastric  Juice. — For  the  more 
important  aspects  of  this  form  of  secretory  perversion  I  refer  to  the 
section  in  which  I  discuss  it  (see  page  333).  Grastrosuccorrhea,  like 
hyperchlorhydria,  is  primarily  a  functional  disorder ;  the  gastric  mucosa 
in  this  perversion  secretes  large  quantities  of  gastric  juice  without  being 
irritated  by  food,  in  fact,  when  the  stomach  is  empty  ;  consequently, 
abundant  quantities  of  gastric  juice  are  always  present  in  the  stomach, 
even  though  the  organ  has  been  quiescent  for  some  time. 

Gastrosuccorrhea  may  appear  in  an  intermittent  form,  in  attacks 
that  occur  at  irregular  intervals,  or  it  may  constitute  a  permanent  con- 
dition that  persists  for  some  time.  We  can  only  speak  of  nervous  gas- 
trosuccorrhea in  those  cases  in  which  the  perversion  of  gastric  secretion 
is  due  to  some  purely  nervous  cause.  In  general,  gastrosuccorrhea  is 
probably  due  to  reflex  irritation,  and  is  rarely  an  independent  primary 
neurosis  of  secretion. 

Sahli  ^  has  reported  a  classic  case  of  gastric  crises  in  a  tabetic  subject 
'  Correspondenzbl.  f.  Schweizer  Aerzte,  1885,  vol.  iv. 
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in  which  large  quantities  of  stomach-contents  were  vomited  that  con- 
tained no  food-particles,  but  an  abundant  quantity  of  hydrochloric  acid. 
This  abnormal  stomach-contents  was  raised  even  though  the  patient 
had  eaten  nothing  for  some  time.  In  the  interval  between  the  attacks 
gastric  secretion  was  quite  normal.  In  this  case,  then,  we  are  cer- 
tainly justified  in  speaking  of  a  secretory  neurosis,  and  in  particular  of 
a  form  of  nervous  intermittent  gastrosuccorrhea.  Rossbach  ^  has  classi- 
fied certain  cases  as  nervous  gastroxynsis,  and  includes  in  this  category 
cases  in  which  mental  overexertion,  excitement,  or  violent  anger  lead 
to  the  secretion  of  an  abnormally  large  quantity  of  gastric  juice.  This 
occurs  in  subjects  who  are  perfectly  healthy  otherwise,  so  that  there  can 
be  no  doubt  that  here,  too,  we  are  dealing  with  a  nervous  perversion  or 
secretion. 

I  do  not  think  that  nervous  gastroxynsis  can  be  regarded  as  a  pecu- 
liar form  of  hyperchlorhydria  and  hypersecretion.  Rossbach  himself 
considers  an  abundant  secretion  of  gastric  juice  produced  by  some  ner- 
vous influence  as  the  primary  symptom  in  the  disease  he  describes. 
The  fact  that  headache,  either  in  the  beginning  of  the  attack  or  later  in 
the  course  of  the  disease,  usually  complicated  the  symptom-complex 
does  not  justify  us  in  classify iag  this  disease  separately.  The  headache 
is  merely  a  sequel  of  the  hypersecretion,  for  it  stops  as  soon  as  the 
stomach  gets  rid  of  its  acid  contents.  In  Rossbach's  cases  it  has  never 
been  directly  demonstrated  that  gastric  juice  is  secreted  when  ihe  stom- 
ach is  empty,  but  the  author  claims  expressly  that  attacks  occasionally 
occur  after  prolonged  periods  of  fasting.  I  am  inclined  to  consider 
Rossbach's  cases,  as  far  as  I  can  judge  from  the  description,  in  part 
periodic  attacks  of  hyperchlorhydria,  in  part  cases  of  intermittent  gas- 
trosuccorrhea. 

The  intermittent  form  of  hypersecretion  is  seen,  above  all,  in  very 
nervous  subjects,  in  persons  who  undergo  great  mental  exertion,  and, 
occasionally,  in  hysterics  and  neurasthenics.  This  form  is  also,  though 
less  frequently,  seen  in  gastric  crises  of  tabes,  occasionally  in  myelitis 
and  in  progressive  paralysis.  After  the  abuse  of  tobacco  both  hyper- 
chlorhydria and  gastrosuccorrhea  have  occasionally  been  observed. 

Intermittent  gastrosuccorrhea  in  the  majority  of  cases  has  been 
shown  to  originate  from  some  nervous  disturbance.  The  continuous 
form,  it  appears,  is  not  so  frequently  due  to  primary  nervous  disorders. 
The  very  fact  that  gastrosuccorrhea  remains  so  uniform  and  persists  for 
so  long  a  time  militates  against  the  nervous  nature  of  the  disease.  It 
is  at  present  undecided  whether  or  not  some  of  these  cases  are  secretory 
neuroses. 

I  shall  not  enter  into  a  discussion  of  the  character  of  this  disease  in 
this  place,  but  refer  to  previous  sections.  I  merely  wish  to  emphasize 
one  point.  Some  authors  have  objected  that  gastrosuccorrhea  is  really 
no  pathologic  symptom,  because  a  small  amount  of  gastric  juice  can 
usually  be  obtained  from  a  perfectly  normal  stomach  even  though  it 
contains  no  food.  I  do  not,  however,  consider  this  objection  valid. 
1  Deutsch.  Arch.  f.  klin.  Med.,  vol.  xxxv. 
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I  do  not  deny  that  a  few  cul)ic  centimeters  of  gastric  juice  may  occa- 
sionally be  found  in  a  healthy  stomach  that  contains  no  food,  but  this 
may  be  due  to  a  variety  of  causes.  Saliva  that  is  swallowed  may  pro- 
duce some  secretion  of  gastric  juice.  The  amount  of  gastric  juice  ex- 
creted should,  however,  always  be  proportionate  to  the  irritant  that 
stimulates  secretion.  If  we  find  from  3  to  10  c.c.  of  gastric  juice, 
together  with  saliva,  in  a  stomach  that  contains  no  food,  we  can  cer- 
tainly not  speak  of  gastrosuccorrhea ;  but  if  we  find  from  200  to  300 
c.c.  of  gastric  juice  in  the  stomach,  there  is  certainly  a  disproportion 
between  stimulation  and  secretion.  If  a  perfectly  liealthy  subject,  after 
some  mental  overexertion  or  excitement,  suddenly  develops  violent 
j)ain  in  the  stomach,  complains  of  headache,  and  vomits  abundant  quan- 
tities of  acid  gastric  juice  containing  no  food,  then  I  think  we  may 
speak  of  abnormal  secretion. 

I  refer  to  the  section  on  Hypersecretion  for  the  symptoms  of  gas- 
trosuccorrhea and  for  the  treatment  of  this  disease,  and  refrain  from 
describmg  these  features  in  this  place  in  order  to  avoid  repetition.  I 
"v\'ill  merely  state,  in  regard  to  the  nervous  form  that  we  are  discussing, 
that  we  should  endeavor  above  all  to  discover  the  primary  cause  of  the 
abnormal  stimulation  of  the  gastric  glands,  and  to  remove  it  if  possible. 
In  many  cases  causal  treatment  cannot  be  carried  out  because  we  fail  to 
discover  the  primary  cause  or  because  it  is  irremediable ;  in  other  cases 
in  which  the  attacks  are  brought  about  by  mental  overexertion,  we 
should  instruct  the  patient  to  avoid  all  excesses  of  this  kind  and  to  take 
the  necessary  amount  of  rest — in  other  words,  we  should  regulate  his 
mode  of  life.  Sea-bathing,  cold-water  cures,  a  sojourn  in  the  moun- 
tains, etc.,  may  all  be  advised  for  the  purpose  of  raising  the  tone  of  the 
nervous  system. 

Depression  of  the  Secretory  Nerves  of  the  Stomach,  Nervous 
Subacidity  and  Anacidity,  Nervous  Achylia  Qastrica. — We  have 
seen  that  the  secretion  of  gastric  juice  can  be  increased  by  nervous 
stimulation ;  in  the  same  way  it  can  be  decreased.  AVe  speak  of  sub- 
acidity  of  the  quantity  of  gastric  juice  secreted  during  digestion  is  abnor- 
mally small ;  we  speak  of  anacidity  if  the  secretion  of  gastric  juice  is 
altogether  inhibited.  Subacidity  and  anacidity  are  seen  in  a  variety  of 
organic  diseases  of  the  stomach,  principally  in  carcinoma,  severe  gas- 
tritis, amyloid  degeneration  and  atrophy  of  the  gastric  mucosa.  We 
can  only  speak  of  nervous  subacidity  or  anacidity  if  all  organic  diseases 
of  the  stomach  can  be  excluded.  If  in  addition  positive  signs  of  some 
nervous  disorder  can  be  discovered,  the  diagnosis  may,  of  course,  be 
considered  established. 

The  terms  "  subacidity  and  anacidity "  are  really  misnomers,  for  in 
the  majority  of  cases  we  find  that  the  secretion  of  hydrochloric  acid 
alone  is  not  decreased  or  inhibited,  but  that  the  secretion  of  pro-enzymes 
is  also  reduced  or  inhibited.  Instead  of  using  the  term  subacidity,  we 
should,  therefore,  speak  of  "  hyposecretion "  or  "hypochylia  gastrica^'; 
instead  of  anacidity,  we  should  say  "  achylia  gastrica." 

In  the  majorit}'  of  cases  that  have  been  studied  the  production  of 
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hydrocliloric  acid,  or,  better,  of  gastric  juice,  is  merely  decreased,  not 
inhibited.  The  disease  has  so  far  been  seen  almost  exclusively  in  hys- 
teria, in  neurasthenia,  occasionally  in  certain  spinal  diseases,  notajjly 
tabes.  Ners^ous  hypochylia  and  achylia  can  rarely  be  considered  pri- 
mary independent  secretory  neuroses. 

Until  recently  the  complete  inhibition  of  gastric  secretion  was  con- 
sidered a  sign  of  atrophy  of  the  gastric  glands.  Einhom  ^  was  the  first 
to  describe  a  case  in  which  achylia  gastrica  persisted  without  change 
for  five  years,  but  in  which  at  the  expiration  of  this  time  the  secretory 
functions  of  the  gastric  glands  became  re-established.  Einhorn  ex- 
pressed the  opinion  at  the  time  that  this  suppression  of  gastric  secretion 
was  due  to  some  nervous  disturbance. 

In  a  number  of  cases  of  achylia  gastrica  small  pieces  of  gastric 
mucosa  have  been  torn  off  during  lavage  and  have  been  found  in  the 
openings  of  the  sound.  These  shreds  have  repeatedly  been  subjected 
to  microscopic  examination,  and  in  many  instances  relatively  normal 
glands  have  been  discovered  in  them.  JBut  this  finding  does  not  by 
any  means  demonstrate  that  the  loss  of  gastric  function  was  necessarily 
of  a  nervous  character.  Only  if  we  could  demonstrate  that  in  many 
cases  of  this  kind  the  whole  gastric  mucosa  is  normal,  or,  at  least,  only 
slightly  changed,  could  we  speak  of  a  truly  nervous  disorder. 

Martins  ^  has  published  a  very  excellent  monograph  on  achylia 
gastrica.  In  his  brochure  he  reports  a  number  of  cases  of  this  per- 
version in  which  neurasthenic  symptoms  were  present.  The  latter 
disappeared  as  soon  as  the  general  health  of  the  patient  improved,  but 
achylia  persisted  nevertheless.  This  shows  us  that  pronounced  neuras- 
thenic symptoms  may  be  present  together  with  achylia  gastrica,  but  that 
this  coincidence  does  not  necessarily  indicate  that  the  two  are  related. 
Martins  expresses  the  belief  that  there  are  two  forms  of  achylia  gas- 
trica— the  one  caused  by  atrophy  of  the  gastric  mucosa,  the  other  bemg 
either  congenital  or  the  result  of  some  primary  predisposition  to  the 
disease.     The  latter  form  is  found  chiefly  in  neurasthenic  subjects. 

The  symptoms  of  nervous  hyposecretion  of  the  stomach  are  essen- 
tially the  same  as  those  of  the  organic  form.  Morbid  symptoms,  par- 
ticularly stomach  symptoms,  may,  however,  be  absent  in  both  forms. 
As  soon,  however,  as  the  motility  of  the  stomach  becomes  impaired 
or  reduced,  or  the  intestine  becomes  irritated,  severe  symptoms  ap- 
pear. I  have  called  attention  to  the  fact  (compare  the  section  on 
Achylia  Gastrica)  that  the  functions  of  the  stomach  can  be  vicariously 
assumed  by  the  intestine,  provided  the  ingesta  enter  the  intestine  within 
a  short  time  and  before  they  undergo  decomposition  in  the  stomach. 
Von  ISToorden  ^  has  shown  that  the  intestine  is  capable  of  assummg  all 
the  functions  of  the  stomach  whenever  the  stomach  contains  so  little 
hydrochloric  acid  that  it  cannot  perform  the  normal  disassimilation  of 

1  Arch.  f.   Verdauuncifikrankh..i  vol.  i. 

^  Martius,  Achylia  r/rifihnca,  ihre  Ursachen  und  ihre  Folgen.  Mit  emem  anatomise f ten 
Beitrnr)  von  Prof.  Lvbarsch^  Leipsic  and  Vienna,  1897. 
^  Zeiischr.  f.  kiln.  Med.,  vol.  xvii. 
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albumin.  This  explains  why  the  peptic  power  of  the  stomach  is  fre- 
quently found  to  be  completely  or  nearly  completely  lost,  while  gastric 
symptoms  are,  nevertheless,  absent  and  the  general  health  and  nutrition 
of  the  patient  are  fairly  well  maintained.  It  is  important  to  remember 
this  tact,  because  it  shows  that  hypt)chylia  and  achylia  need  not  neces- 
sarily produce  severe  gastric  symptoms.  If  we  see  such  symptoms  in 
achylia  or  hypochylia,  we  must  always  think  of  some  complication. 

The  only  way,  therefore,  to  demonstrate  the  existence  of  a  perversion 
of  this  kind  is  to  investigate  the  chemism  of  the  stomach.  Free  hydro- 
chloric acid  is  always  absent.  If  the  production  of  hydrochloric  acid  is 
altogether  inhibited,  the  total  acidity  of  the  stomach-contents  is  very 
slight,  or  it  may  not  even  be  acid  in  reaction.  The  amount  of  ferments 
present  usually  corresponds  to  the  amount  of  hydrochloric  acid.  If 
there  is  subacidity,  pepsin  and  rennet  are  usually  found,  even  though 
free  hydrochloric  acid  may  be  absent;  if  there  is  anacidity,  so-called 
achylia  gastrica,  the  ferments  are,  as  a  rule,  absent.  As  long  as  the 
motility  of  the  stomach  is  intact  the  ingesta  are  propelled  from  the 
stomach  within  a  normal  time,  even  though  digestion  in  the  stomach  is 
deficient  or  inhibited  ;  as  soon,  however,  as  the  motor  powers  of  the 
stomach  become  reduced  severe  disturbances  occur.  The  food  under- 
goes abnormal  fermentation  and  putrefaction  just  as  in  carcinoma  of  the 
pylorus  with  ectasy.  Severe  symptoms  also  appear  if  the  duodenum 
becomes  inflamed.  Cases  of  the  latter  kind  may  present  all  the  symp- 
toms of  intestinal  catarrh  and  no  symptoms  of  stomach-trouble — that  is, 
the  patients  may  complain  of  frequent  attacks  of  diarrhea,  of  a  feeling 
of  tension,  of  gurgling,  but  of  no  real  stomach  symptoms.  Oppler^ 
has  reported  some  cases  of  this  kind. 

It  is  well  known  that  achylia  gastrica  also  occurs  in  cases  of  severe 
anemia,  but  we  cannot  discuss  this  form  here. 

The  diagnosis  of  subacidity  or  anacidity,  or,  better,  of  hyposecretion 
and  achylia  gastrica,  is  comparatively  easy  if  the  stomach-contents  is 
analyzed ;  occasionally  these  conditions  are  recognized  by  chance. 

It  is  much  more  difficult  to  decide  whether  or  not  we  are  dealing 
with  the  nervous  form.  If  nervous,  hysteric,  or  neurasthenic  symptoms 
are  present  at  the  same  time,  and  if  the  presence  of  carcinoma,  toxic 
gastritis,  amyloid  or  atrophy  of  the  gastric  mucosa,  etc.,  can  be  excluded, 
the  diagnosis  of  nervous  hyposecretion  and  achylia  gastrica  is  probable ; 
at  the  same  time,  all  these  factors  do  not  establish  the  diagnosis.  I 
refer  to  the  case  that  Martins  reported,  and  that  we  have  described 
above,  in  which  the  neurasthenic  symptoms  disappeared,  whereas  the 
condition  of  achylia  persisted. 

Every  physician  who  has  had  opportunity  to  study  many  cases  will 
agree  with  me  that  the  origin  of  achylia  gastrica  is  frequently  obscure. 
I  have  repeatedly  discovered  achylia  gastrica  by  chance,  and  without 
eliciting  any  clue  as  to  the  origin  of  the  disease ;  it  is  possible  that  some 
of  the  patients  were  suffering  from  a  nervous,  possibly  congenital,  secre- 
tory per^^ersion  in  the  sense  of  Martins.  The  quantity  of  the  ferments 
'  Therap.  Monatsh.,  March,  1896;  and  Beutsch.  med.   Wochenschr.,  1896,  No.  32. 
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present  is  unimportant  in  rendering  a  decision,  although  many  authors 
seem  to  attach  particular  importance  to  them,  for  in  achylia  gastrica, 
whatever  its  origin  or  character,  the  ferments  are,  as  a  rule,  absent. 
In  subacidity,  of  course,  they  are  usually  present.  From  a  diag- 
nostic point  of  view,  the  perversion  of  the  production  of  gastric  juice 
seems  most  important,  particularly  if  it  can  be  shown  that  the  secre- 
tion of  gastric  juice  is  always  reduced  after  some  psychic  shock  and 
is  normal  at  all  other  times.  The  only  possible  explanation  for  this 
change  in  the  secretion  of  gastric  juice  must  be  some  changing  morbid 
stimulation  of  the  nerves  of  secretion. 

Treatment  of  various  khids  must  be  instituted.  In  the  first  place, 
the  primary  cause  of  the  trouble  must  be  considered ;  any  congen- 
ital secretory  weakness  or  nervous  predisposition  must  be  combated. 
Unfortunately,  this  indication  can  be  fulfilled  only  in  a  small  minority 
of  cases.  Even  though  neurasthenia  may  be  cured  and  the  general 
health  of  the  patient  improved,  achylia  may  persist  (see  the  cases  of 
Martins).  In  the  second  place,  treatment  must  be  directed  toward 
mauitaining  the  motility-  of  the  stomach,  or  reestablishing  it  if  it  is 
lost,  for  as  long  as  the  motor  powers  of  the  stomach  are  good  sufficient 
food  is  assimilated.  All  catarrhal  conditions  of  the  intestine  should  be 
prevented  or  treated  if  they  super^^ene,  for  we  know  that  catarrh  of  the 
intestine  interferes  with  the  compensator}'  function  of  the  duodenum  and 
leads  to  serious  impairment  of  nutrition.  The  most  important  feature 
of  the  treatment,  therefore,  is  careful  regulation  of  the  diet.  The  meals 
should  not  be  large  enough  to  cause  distention  of  the  stomach.  The 
diet  shottld  be  mixed.  There  is  no  reason  for  limiting  the  patient  to  an 
exclusively  vegetable  diet ;  as  a  matter  of  fact,  I  consider  a  vegetarian 
diet  inappropriate  because  it  favors  the  development  of  atony  of  the 
stomach.  A  portion  of  the  albumin  may  be  given  in  the  form  of  arti- 
ficial foods  that  are  easily  assimilated — for  instance,  nutrose.  These 
artificial  preparations  are  especially  indicated  if  the  appetite  is  reduced, 
and  if  diarrhea  exists  in  addition  to  deficient  hydrochloric  acid  secre- 
tion. As  we  cannot  give  meat  in  these  cases,  nutrose  may  be  given  as 
a  partial  substitute.  It  is  a  very  simple  matter  to  add  30  to  40  gm. 
of  nutrose  pro  die  to  soup  or  milk. 

The  diet  should  be  of  an  appropriate  form,  and  should  be  as  finely 
divided  as  possible.  I  refer  to  the  section  on  Atrophy  of  the  Grastric 
Mucosa,  Achylia  Gastrica,  for  all  the  details. 

The  best  drug  is  hydrochloric  acid  ;  10  to  20  drops  may  be  given  in 
a  wineglassfi-tl  of  water  several  times  during  each  meal.  This  method 
of  admmistering  hydrochloric  acid  can  do  no  harm,  at  the  same  time 
we  must  remember  that  it  is  impossible  to  compensate  the  deficiency  of 
hydrochloric  acid  in  the  stomach  witli  doses  of  this  size,  or  even  with 
larger  doses,  particularly  if  the  subacidity  is  very  great  or  if  there  is 
anacidity.  From  a  theoretic  point  of  view  pancreatin  should  be  use- 
ful. This  preparation,  of  course,  digests  albumin  in  an  alkaline  medium. 
I  have  employed  pancreatin  in  a  number  of  cases,  but  have  failed  to 
see  any  appreciable  results. 
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Lavage  of  the  stomach  is  necessary  only  in  cases  that  are  complicated 
by  atony.  Subacidity  and  anacidity  per  se  do  not  call  for  this  method 
of  treatment. 

Douches,  electricity,  and  massage  of  the  stomach  may  all  be  attempted 
for  stimulating  the  secretion  of  gastric  juice.  Courses  of  mineral 
waters  instituted  for  the  purpose  of  stimulating  gastric  secretion  should 
be  carried  out  with  great  care.  This  applies  particularly  to  saline 
waters,  for  drinking  large  quantities  of  water  undoubtedly  predisposes 
to  atony. 

(c)  Sensory  Neuroses  of  the  Stomach. — Pain,  and  a  variety 
of  other  disagreeable  sensations,  are  encountered  in  many  diiferent  dis- 
eases of  the  stomach.  We  can  speak  of  a  neurosis  only  in  the  cases 
in  which  these  abnormal  sensations  are  exclusively  nervous  in  origin, 
and  are  in  no  wise  due  to  organic  changes. 

Normally  we  do  not  recognize  that  we  have  a  stomach  ;  we  experience 
no  other  sensation  in  the  region  of  the  stomach  when  the  organ  is  digest- 
ing than  when  it  is  at  rest.  The  peristaltic  movements  of  the  stomach 
that  cause  expulsion  of  the  ingesta  produce  no  sensation  whatever  as 
long  as  the  stomach  is  normal.  The  ingestion  of  warm  or  cold  food  or 
drink,  of  acid,  sweet,  or  strong  articles  of  food,  makes  no  difference  and 
produces  no  sensation  in  the  stomach.  In  pathologic  cases  this  is  dif- 
ferent, and  as  soon  as  the  stomach  is  diseased  we  experience  a  variety 
of  abnormal  sensations.  Sometimes  these  abnormal  sensations  in  the 
stomach  may  be  of  purely  nervous  disorders.  We  call  the  latter  ner- 
vous hyperesthesia  or  nervous  pain  in  the  stomach.  It  has  not  been 
established  whether  there  is  a  sensory  neurosis  of  the  stomach  iu  which 
the  sensibility  of  the  organ  is  reduced.  As  the  stomach  normally  per- 
forms its  functions  without  creating  any  sensation,  we  can  hardly  say 
whether  there  ever  is  anesthesia.  Even  if  such  a  condition  should  exist, 
we  could  hardly  expect  characteristic  symptoms.  We  could  speak  of 
an  anesthesia  of  the  stomach  only  in  those  cases  in  which  the  patient 
experienced  no  disagreeable  sensation  even  when  the  organ  is  distended 
with  carbonic  acid  gas,  for  we  know  that  in  normal  subjects  this  pro- 
cedure is  always  accompanied  by  some  distress.  Even  in  these  in- 
stances, however,  we  should  be  hardly  justified  in  speaking  of  anesthesia. 

From  a  practical  point  of  view  only  the  irritative  forms  of  the  sen- 
sory neuroses  of  the  stomach  need  be  considered.  These  are,  first, 
hyperesthesia,  and  second,  gastralgia.  The  anomalies  of  sensation  of 
hunger  and  satiation  do  not,  properly  speaking,  belong  to  the  sensory 
neuroses  of  the  stomach. 

Hyperesthesia. — The  condition  of  hyperesthesia  is  a  morbidly  in- 
creased sensibility  of  the  sensory  nerves  of  the  stomach.  If  the  condi- 
tion becomes  severe,  we  speak  of  gastralgia.  There  is  no  difference  in 
kind  between  the  two,  merely  a  difference  in  degree,  gastralgia  being 
the  more  advanced  degree  of  abnormal  irritation  of  the  sensory  nerves 
of  the  stomach.  Numerous  intermediary  stages  between  gastralgia  with 
violent  attacks  of  pain  in  the  region  of  the  stomach  and  hyperesthesia 
can  be  arranged.     In  many  cases  we  may  be  unable  to  decide  which 
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form  we  are  dealing  -with.     In  pronounced  cases  hyperesthesia  and  gas- 
tralgia,  however,  can  be  differentiated  without  difficulty. 

Hyperesthesia  is  characterized  by  a  variety  of  abnormal  sensations  : 
a  feeling  of  pressure,  fulness,  tension,  burning,  boring,  etc.,  during 
digestion.  As  a  rule,  these  sensations  persist  for  some  time  after  diges- 
tion. Abnormal  sensations  of  this  kind  are  encountered  in  the  majority 
of  organic  diseases  of  the  stomach.  These,  of  course,  we  are  not  dis- 
cussing in  this  place.  The  same  abnormal  sensations  are  occasionally 
seen  as  complications  or  symptoms  of  hysteria,  neurasthenia,  and  a  num- 
ber of  diseases  of  the  central  nervous  system.  In  anemia  and  chlorosis 
we  also  occasionally  encounter  hj'peresthesia.  In  the  latter  cases  we 
are  by  no  means  justified,  however,  in  declaring  the  hyperesthesia  to  be 
a  true  neurosis  of  the  stomach,  for  we  may  only  diagnose  this  condition 
if  the  stomach  is  intact,  and  in  chlorosis  and  anemia,  as  we  know,  we 
frequently  see  perversions  of  gastric  secretion,  in  particular  hyperchlor- 
hydria,  so  that  the  latter  alone  may  be  made  responsible  for  the  abnor- 
mal sensations,  and  may  even  produce  attacks  of  cardialgia.  In  other 
instances  small  losses  of  follicular  tissue  may  produce  cardialgia. 

Occasionally  abnormal  sensations  that  may  even  lead  to  nausea  and 
vomiting  are  seen  after  direct  injuries  to  the  stomach ;  for  instance,  if 
the  organ  is  habitually  overloaded  with  indigestible  food,  or  if  salty, 
acid,  or  spiced  food  is  eaten  for  a  long  time  (Fleischer).  In  cases  of 
this  kind  it  is  necessary  to  exclude  every  other  possible  disturbance, 
particularly  any  perversion  of  secretion,  for  only  in  those  cases  in  which 
such  perversions  are  absent  can  we  speak  of  a  neurosis  of  the  stomach. 
Hyperesthesia  is  also  frequently  seen  in  persons  who  habitually  eat 
very  little.  As  soon  as  they  eat  more  than  usual,  abnormal  sensations 
are  experienced  in  the  stomach  that  ultimately  produce  nausea  and 
vomiting. 

Cases  in  which  increased  irritability  of  the  sensory  nerves  appears 
only  after  fasting,  and  in  which  the  introduction  of  food  relieves  these 
sensations,  are  less  frequently  encountered. 

In  certain  patients  hyperesthesia  occurs  only  after  the  ingestion  of 
certain  articles  of  food,  so  that  we  may  say  that  such  persons  suffer 
from  a  peculiar  idiosyncrasy.  To  the  same  group  belong  the  cases  of 
so-called  "  weak  stomach "  that  Fiirbriuger  ^  has  designated  nervous 
dyspepsia.  Patients  of  this  kind  usually  enjoy  excellent  appetite,  but 
complain  of  distress  almost  immediately  after  eating  or  drinking  any- 
thing. This  distress  persists  until  the  food  leaves  the  stomach.  The 
most  injurious  articles  of  diet  are  sugar,  fat,  and  amylaceous  material ; 
they  are  almost  certain  to  produce  pain  if  introduced  into  an  empty 
stomach.  Of  liquid  foods,  coffee  is  the  worst  in  this  respect.  I  must 
particularly  emphasize  the  fact  that  in  Fiirbringer's  cases  the  acidity  and 
the  motility  of  the  stomach  were  both  normal ;  there  was  merely  hyper- 
sensitiveness  of  the  sensory  nerves  of  the  stomach,  or,  better,  of  the 
nerves  that  transmit  the  sensation  of  pain,  so  that  they  acted  abnor- 
mally to  irritants  that  would  not  have  caused  pain  in  a  healthy  stomach. 
1  Berlin,  klin.  Wochetischr.,  1893,  No.  15,  Balneologen  Congress. 
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In  other  cases  an  increased  secretion  of  gastric  juice  can  be  made  respon- 
sible for  hyperesthesia,  so  that  the  abnormal  sensations  are  really  sec- 
ondary in  character  in  this  group. 

Fiirbringer  emphasizes  the  fact  that  this  form  is  particularly  fre- 
quent in  the  higher  classes.  He  considers  luxurious  living,  mental 
overexertion,  the  excitement  of  business  life,  to  be  the  most  important 
etiologic  factors,  but  emphasizes  at  the  same  time  that  the  majority  of 
these  cases  are  not  really  neurasthenic,  and  that  the  stomach  alone  seems 
to  be  involved.  Act^'ording  to  Fiirbringer,  influenza  also  plays  an  im- 
portant etiologic  role. 

We  see,  therefore,  that  the  disease-picture  of  nervous  hyperesthesia 
may  vary.  In  some  cases  a  variety  of  abnormal  sensations — ^pressure, 
fulness,  burning,  etc. — appear  after  any  kind  of  food  ;  in  other  instances, 
only  after  certain  articles  of  diet.  As  soon  as  the  ingesta  leave  the 
stomach  the  distress  is  relieved,  and  pain  rarely  occurs  when  the  stomach 
is  empty.  Occasionally  the  abnormal  sensations  may  become  so  severe 
as  to  constitute  real  attacks  of  violent  pain,  so  that  the  picture  of  gas- 
tralgia  is  simulated.  Even  vomiting  may  occur.  Many  of  these 
patients,  therefore,  reduce  the  amount  of  food,  because  they  believe  that 
eating  little  will  prevent  the  occurrence  of  the  disagreeable  sensations. 
In  some  of  the  patients  true  anorexia  develops  as  a  result. 

Hydrochloric  acid  has  occasionally  been  considered  a  cause  of  hyper- 
esthesia, and  some  authors  speak  of  a  particular  form  of  hyperesthesia 
for  hydrochloric  acid,  and  consider  it  an  independent  neurosis.  Talma 
has  described  a  syndrome  that  he  attributes  to  hyperesthesia  of  the  gas- 
tric mucosa  to  hydrochloric  acid.  Whether  or  not  the  symptom-complex 
he  describes  can  be  interpreted  in  this  sense,  I  am  unable  to  say.  In 
another  place  I  called  attention  to  the  fact  that  hyperchlorhydria 
could  not  be  positively  excluded  in  these  cases.  Lowenthal  ^  has  per- 
formed a  number  of  experiments  on  healthy  subjects  and  on  persons 
with  diseased  stomachs,  for  the  purpose  of  studying  the  sensations  expe- 
rienced after  the  administration  of  concentrated  solutions  of  hydrochloric 
acid  and  of  lactic  acid.  He  failed  to  discover  any  hyperesthesia  of  the 
gastric  mucosa  even  when  the  concentration  of  the  solutions  was  very 
great.  At  the  same  time  we  must  remember  that  advanced  degrees  of 
hyperchlorhydria  do  frequently  produce  pain.  In  these  instances,  how- 
ever, the  hyperchlorhydria  is  the  primary  factor,  the  pain  the  secondary 
one,  so  that  in  cases  of  hyperchlorhydria  we  cannot  speak  of  hyper- 
esthesia to  hydrochloric  acid  in  particular.  Only  in  those  cases  in  which 
abnormal  sensations  are  experienced  when  the  hydrochloric  acidity  is 
normal  should  we  think  of  hyperesthesia  to  hydrochloric  acid.  Person- 
ally, I  have  never  encountered  a  case  that  could  be  interpreted  in  this 
sense. 

The  diagnosis  of  nervous  hyperesthesia  of  the  stomach  is  based  on  the 
absence  of  organic  disease  of  the  stomach,  on  the  absence  of  hyperchlor- 
hydria or  other  disturbances  of  secretion,  and  on  the  absence  of  motor 
disturbances  of  the  stomach.     Other  factors  that  indicate  the  nervous 
^  Berlin,  klin.  Wochenschr.,  1892,  Nos.  47-49. 


794  NEEVOUS  AFFECTIONS  OF  THE  STOMACH. 

character  of  hyperesthesia  in  certain  cases  are  the  occurrence  of  general 
nervous  or  hysteric  symptoms  that  need  not  necessarily  be  local  and 
limited  to  the  stomach.  Sticker  ^  has  recently  reported  a  number  of 
cases  of  hysteric  hyperesthesia  of  the  stomach  from  my  clinic.  In  all 
of  these  cases  the  stomach  was  sensitive  to  pressure,  and  this  sensitive- 
ness was  strictly  limited  to  the  area  corresponding  to  the  stomach,  so 
that  by  determining  the  extent  of  the  sensitiveness  to  pressure  the  out- 
line of  the  organ  could  be  projected  on  the  anterior  abdominal  wall  even 
before  the  exact  outline,  position,  and  form  of  the  stomach  had  been 
determined  by  other  means.  This  area  of  sensitiveness  extended  further 
when  the  stomach  was  artificially  inflated,  but  again  remained  strictly 
within  the  boundaries  of  the  organ.  It  is  true  that  in  ulcer  the  whole 
region  of  the  stomach  is  also  painful  to  pressure,  but  in  this  disease  we 
always  find  certain  spots  that  are  particularly  sensitive. 

In  acute  gastritis  we  may  find  analogous  conditions  to  hysteric  hyper- 
esthesia, but  this  disease  can,  as  a  rule,  be  differentiated  from  nervous 
hyperesthesia  without  much  difficulty.  The  course  is  diiferent,  and  the 
analysis  of  the  stomach-contents  will  reveal  the  well  known  disturbances 
of  secretion,  the  presence  of  mucus,  etc. 

In  the  majority  of  cases  of  nervous  hyperesthesia  we  find  other  ner- 
vous and  hysteric  symptoms  that  aid  us  in  recognizing  the  nature  of 
the  disease.  If  we  examine  the  patient  with  sufficient  care  we  should 
not  confound  the  disease  with  lesions  of  the  abdominal  muscles  or  diseases 
of  the  liver.  The  differential  diagnosis  between  hyperesthesia  and  ulcer 
can  usually  be  made  from  the  analysis  of  the  stomach-contents,  for  in 
the  latter  disease  we  always  find  hyperchlorhydria ;  in  addition,  the 
character  of  the  pain  is  different,  and  the  attacks  of  pain  are  more  or 
less  dependent  on  the  quantity  of  the  food. 

If  hyperesthesia  is  a  secondary  condition,  one  of  the  symptoms  of 
hysteria,  or  of  neurasthenia,  the  treatment  should  be  directed  against  these 
general  neuroses.  If,  on  the  other  hand,  we  are  dealing  with  an  idio- 
pathic neurosis  of  the  stomach,  we  should  proceed  differently.  Particu- 
larly in  women  and  young  girls  do  we  find  that  such  hyperesthesia 
causes  the  patients  to  eat  less  than  they  should,  so  that  the  general 
nutrition  suffers  greatly.  In  cases  of  this  character  we  should  endeavor 
to  raise  nutrition  systematically.  No  general  rules  for  doing  this  can 
be  formulated.  The  best  plan  is  to  induce  these  patients  to  enter  the 
hospital,  for  in  clinics  and  hospitals  this  treatment  can  be  instituted  much 
better  than  at  the  home  of  the  patient.  I  have  repeatedly  seen  cases 
in  which  the  patients  refused  to  take  any  food  on  account  of  gastric 
hyperesthesia,  and  consequently  became  very  much  emaciated  and 
exhausted.  Patients  of  this  kind  should  be  in  bed.  The  same  applies 
to  many  of  these  patients  who  are  not  so  emaciated  or  exhausted,  for  if 
they  are  instructed  to  go  to  bed  and  to  avoid  all  physical  and  mental 
labor  it  is  usually  much  easier  to  improve  nutrition.  If  there  is  an  ad- 
vanced degree  of  anorexia,  or  if  obstinate  vomiting  occurs  as  soon  as  food 
is  introduced,  nutritive  enemata  should  be  given  for  a  time.  Internally, 
1  Sticker,  "  Beitriige  zur  Hysteric,"  Zeitschr.f.  klin.  Med.,  vol.  xxx. 
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small  quantities  of  milk,  if  necessary  with  the  addition  of  a  little  lime- 
water,  tea,  brandy,  etc.,  should  be  administered,  but  only  in  teaspoonful 
doses.  Chicken  bouillon,  v^cal  bouillon,  leguminous  food,  etc.,  may  also 
be  given,  or  nutrose  may  be  added  to  milk  or  bouillon.  Solid  food 
should  be  given  gradually  and  only  in  small  quantities  at  first. 

Narcotics  should  be  given  only  in  exceptional  eases.  Galvanization 
of  the  stomach  (the  anode  in  the  epigastrium,  the  cathcjde  over  the 
spinal  column)  has  been  recommended  by  a  number  of  authors,  and  the 
anodyne  properties  of  this  method  of  treatment  extolled.  Rosenheim 
recommends  silver  nitrate,  and  claims  that  it  acts  as  an  anesthetic  to  the 
gastric  mucosa.  He  gives  0.2-0.3  :  100.0  three  times  a  day  in  the  dose 
of  a  tablespoonful  in  a  wineglass  of  water.  He  administers  it  in  the 
morning  before  breakfast,  and  half  an  hour  before  dinner  and  supper. 

Under  certain  circumstances  sea-bathing,  steel  baths,  and  a  sojourn 
in  the  mountains  may  be  of  benefit.  Psychic  treatment  may  also  be 
indicated.  In  hysteric  cases  the  personal  influence  of  the  physician 
usually  accomplishes  more  than  drugs. 

Nervous  Qastralgia,  Cardialgia,  Qastrodynia,  Spasm  of  the 
Stomach. — Violent  paroxysmal  attacks  of  pain  in  the  stomach  are  seen 
in  a  variety  of  diseases  of  the  organ,  particularly  in  ulcer.  We  are  not 
dealing  with  these  forms  in  this  place,  but  only  with  those  in  which 
such  attacks  of  pain  occur  independently  of  any  organic  change  of  the 
organ.  We  can  only  include  such  attacks  of  pain  in  the  category  of 
nervous  gastralgia  that  are  exclusively  due  to  direct  or  reflex  irritation 
of  the  sensory  nerves  of  the  stomach.  The  primary  irritation  may 
strike  the  peripheral  endings  of  the  sensory  fibers  of  the  vagus  or  the 
main  stem  of  the  nerve  or  its  roots  directly,  or  may  be  transmitted  to 
the  vagus  by  some  reflex  path. 

Gastralgia  appears  in  the  form  of  paroxysms  that  occm'  at  irregular 
intervals.  Between  the  attacks  there  is  usually  no  pain.  The  character 
of  the  pain  is  violent,  boring,  burning,  tearing,  or  spasmodic  and  con- 
stricting. Occasionally  it  radiates  anteriorly  into  the  hypochondriac 
region  and  posteriorly  toward  the  back  and  the  spinal  column.  The 
attacks  are  independent  of  eating,  and  may  occur  when  the  stomach  is 
full  or  when  it  is  empty,  at  any  time  of  the  day  or  night.  These  attacks 
must  be  exceedingly  painful,  for,  as  a  rule,  the  patients  complain  bitterly, 
and  show  from  their  facial  expression  alone  how  severely  they  suffer. 
The  face  is  usually  distorted  with  agony  and  cold  perspiration  breaks 
out  on  the  forehead.  The  body  is  doubled  up,  and  the  region  of  the 
stomach  pressed  against  some  solid  object,  because  pressure  in  the  region 
of  the  stomach  seems  to  relieve  the  pain.  It  is  a  peculiar  fact  that 
light  pressure  is  experienced  disagreeably,  whereas  strong  pressure  usu- 
ally relieves  the  pain. 

Other  symptoms  that  appear  are  belching,  hiccough,  frequent  yawn- 
ing, nausea,  occasionally  bulimia,  violent  headache,  and  general  depres- 
sion,— in  fact,  the  patient  may  go  into  collapse.  The  pulse  is  usually 
accelerated,  small,  occasionally  intermittent,  and  in  rare  instances  very 
much  retarded. 
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The  attacks  usually  appear  suddenly  and  unexpectedly.  In  some 
instances  they  are  preceded  by  mild  prodromal  symptoms,  a  feeling  of 
unrest  ia  the  stomach,  slight  pain,  nausea,  and  belching.  As  a  rule, 
however,  as  we  have  said,  the  attacks  occur  suddenly  and  without 
demonstrable  cause.  Occasionally  they  follow  some  psychic  shock,  or 
appear  regularly  at  the  time  of  menstruation  or  immediately  before. 
In  general  they  recur  at  irregular  intervals.  Only  in  malaria  do  they 
occur  with  more  or  less  regularity. 

The  duration  of  an  attack  of  gastralgia  may  vary  greatly.  It  may 
last  a  quarter  of  an  hour  or  somewhat  longer,  or  may  persist  for  several 
hours.  The  frequency  of  the  attacks  also  varies.  Occasionally  several 
attacks  occur  in  one  day ;  sometimes  an  attack  occurs  every  other  day, 
or  at  intervals  of  weeks  and  months.  Sometimes  gastralgic  attacks 
alternate  with  other  forms  of  neuralgia. 

The  patients  usually  recover  rapidly  from  these  attacks,  provided 
they  do  not  last  extremely  long  and  do  not  recur  very  frequently.  The 
patients  feel  relatively  well  in  the  intervals  between  attacks ;  unless,  of 
course,  they  are  afflicted  with  the  secondary  form  of  gastralgia,  and  not 
the  idiopathic  primary  form. 

Cases  of  gastralgia  that  are  exclusively  due  to  increased  irritability, 
that  is  to  say,  to  a  primary  functional  disturbance  of  the  sensory  nerve- 
endings,  are  rare.  Cases  of  ulcer  in  which  these  nerve-endings  are 
directly  irritated  cannot,  of  course,  be  included  among  the  genuine  neu- 
roses. Gastralgia  may,  of  course,  also  appear  as  a  secondary  symptom 
in  certain  purely  fimctional  disorders,  as  gastrorrhea  and  hyperchlor- 
hydria.  The  attacks  are  due  to  the  increased  peristalsis  of  the  stom- 
ach that  in  its  turn  is  induced  by  the  perverted  or  rather  increased 
secretion  of  gastric  juice,  and  at  the  same  time  causes  abnormal,  pain- 
ful sensations  in  the  stomach.  The  same  applies  to  the  gastralgic  symp- 
toms seen  in  perigastritis  and  in  cases  in  which  peritonitic  adhesions 
have  formed.  The  latter  are  distinguished  from  purely  nervous  car- 
dialgia  by  the  regularity  of  the  attacks.  Cardialgia  is  also  occasionally 
seen  in  chlorotic  and  anemic  subjects.  Some  authors,  therefore,  con- 
sider chlorosis  and  anemia  as  diseases  that  may  lead  to  gastralgia.  To 
judge  from  my  personal  experience,  pure  nervous  cardialgia  is  rare  in 
these  diseases,  and  simple  hyperesthesia  is  more  frequent  than  violent  car- 
dialgia. In  many  of  these  cases,  moreover,  pain  is  secondary  to  hyper- 
chlorhydria,  and  in  stUl  other  instances  some  other  disease,  as  an  ulcer, 
a  hemorrhagic  erosion,  etc.,  may  be  the  primary  cause.  In  any  case  of 
chlorosis  and  anemia  that  is  complicated  by  violent  attacks  of  cardialgia 
the  diagnosis  "  nervous  cardialgia  "  should  be  made  only  after  repeated 
examinations,  particularly  of  the  gastric  secretion. 

Cardialgia  has  also  occasionally  been  seen  in  arthritis  urica  and  in 
malaria.  In  the  latter  disease  cardialgia  has  been  known  to  occur  at 
the  same  time  as-  the  typical  malarial  attack ;  or,  again,  malaria  may 
become  manifest  in  the  form  of  gastralgia  just  as  it  appears  occasionally 
in  the  form  of  other  neuralgias.  In  cases  of  this  character  the  etiology 
of  the  disease  can  be  cleared  up  by  studying  the  effects  of  the  adminis- 
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tration   of  ([uiiiin.      [Qiiinin  is  useful  in  many  nou-malarial  cases  of 
gastralgia. — Ed.] 

Cases  in  wliicli  pressure  on  the  vagus  and  sympathetic  can  be  made 
responsible  for  gastralgia  are  very  rare,  Isolatetl  instances  of  tumors 
have  been  reported  that  compressed  the  vagus  or  the  sympathetic,  and 
were  possibly  the  cause  of  attacks  of  gastralgia.  Diseases  of  the  brain 
and  spinal  cord, — for  instance,  myelitis,  multiple  sclerosis,  and  exoph- 
thalmic goiter — have  more  frequently  been  known  to  produce  gastralgia. 
Tabes  is  the  most  prolific  cause  of  this  disease,  and  the  so-called  gastric 
crises  are  really  attacks  of  gastralgia.  In  the  great  majority  of  cases, 
however,  gastralgia,  like  other  neuralgias,  is  due  to  some  hysteric  or 
neurasthenic  predisposition.  Sexual  overirritation  and  sexual  diseases 
in  general  are  amons;  the  chief  causes  of  the  disease.  Pever  ^  has  called 
attention  to  the  fact  that  spasms  of  the  stomach  occur  quite  frequently 
as  the  result  of  lesions  of  the  male  genitals.  They  occur  particularly 
when  the  stomach  is  empty.  Diseases  of  the  female  sexual  organs  still 
more  frequently  lead  to  neuralgia  of  the  stomach  ;  in  many  women 
and  girls  cardialgic  attacks  occur  regularly  at  the  time  of  menstruation 
or  immediately  before  it ;  in  some  instances  they  seem  to  take  the  place 
of  menstruation. 

Sexual  disorders  per  se  are  not  the  sole  cause  of  the  cardialgic 
attacks ;  another  factor — namely,  abnormal  irritability,  must  also  be 
present.  If  this  were  not  the  case,  attacks  of  gastralgia  would  occur 
in  all  cases  of  sexual  disorders,  whereas,  as  a  matter  of  fact,  they  occur 
only  in  a  small  percentage. 

Fliess  ^  has  attempted  to  demonstrate  that  the  nervous  gastric 
pain  that  occurs  together  with  nervous  dysmenorrhea  is,  as  a  rule, 
due  to  irritation  of  a  distinct  area  within  the  nose.  According  to 
this  author,  neuralgia  of  the  stomach  is  due  to  irritation  of  an  area  that 
is  situated  in  the  anterior  third  of  the  left  middle  turbinate.  If  the 
turbinates  are  removed  in  these  cases,  the  attacks  of  gastralgia  stop ;  or 
if  this  portion  of  the  turbinates  is  touched  with  a  20  per  cent,  solution 
of  cocain  during  the  attack  of  gastralgia,  the  pain  in  the  stomach  dis- 
appears within  five  to  eight  minutes,  and  remains  absent  as  long  as  the 
local  action  of  the  cocain  persists.  Fliess  emphasizes  particularly, 
however,  that  the  gastric  crises  of  tabes  and  the  stomach  pain  of 
hysteria  and  chlorosis  are  not  amenable  to  nasal  treatment. 

Diseases  of  the  liver,  the  kidneys,  the  spleen,  the  bladder,  and  the 
pancreas,  may  all  occasionally  lead  to  reflex  gastralgia. 

Gastralgia  is  more  frequent  in  women  and  young  girls  than  in  men, 
for  the  nervous  system  of  women  is,  as  a  rule,  more  high-strung,  and 
women  are  more  prone  to  disorders  of  the  sexual  organs.  I  repeat  that 
the  last-named  disorders  alone  produce  neuralgia  only  in  persons  who 
are  particularly  predisposed.     The  same  applies  to  men  whose  nervous 

^  Peyer,  "  Ueber  Magenaffectionen  by  mannlichen  Genitalleiden, "  S'amm^.  klin. 
Vortdge,  No.  356. 

^Fliess,  "  Magenschmerz  und  Dysmenorrhoe  in  neuem  Zusammenhange, "  Wien. 
klin.  Ruyidschau,  1895. 
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system  has  lost  tone,  and  in  these  subjects  gastralgia  is  also  quite  fre- 
quent. The  disease  occurs  in  all  classes ;  is  most  frequent  between 
fifteen  and  forty  years,  less  frequent  in  early  youth.  The  disposition  to 
all  forms  of  neuralgia  decreases  with  advancing  years,  and  this  also 
applies  to  gastralgia. 

The  prognosis  is  favorable,  for  the  attacks  per  se,  however  violent 
they  may  be,  and  even  if  they  lead  to  severe  symptoms  of  collapse, 
rarely  endanger  life.  The  prognosis  depends  on  the  primary  cause ;  if 
this  can  be  removed,  the  attacks  of  gastralgia  will  stop. 

The  diagnosis  is  rarely  difficult.  The  sudden  onset  of  the  symp- 
toms, the  violent  spasmodic  pain  in  the  region  of  the  stomach,  belching, 
nausea,  headache,  even  vomiting,  the  occurrence  of  the  attacks  at  irreg- 
ular intervals,  the  fact  that  they  are  independent  of  eating,  frequently 
occur  after  some  emotional  shock  or  mental  overexertion,  and  stop  sud- 
denly, all  aid  us  in  rendering  the  diagnosis  "  gastralgia."  Even  if  we 
know,  however,  that  the  symptom-complex  is  due  to  gastralgia,  it 
remains  to  determine  whether  we  are  dealing  with  the  nervous  idiopathic 
form  or  with  the  secondary  form.  None  of  the  symptoms  we  have 
enumerated  can  be  considered  pathognomonic,  but  the  general  syndrome 
is  more  or  less  typical.  Some  authors  are  inclined  to  attach  particular  im- 
portance to  a  certain  isolated  symptom,  but  I  do  not  consider  this  justified 
in  any  case.  Some  clinicians  attach  particular  importance  to  the  arrest 
of  pain  by  deep  pressure  over  the  stomach,  and  consider  this  a  diagnostic 
criterion.  This  symptom  is  frequently  observed,  but  it  does  not  by  any 
means  demonstrate  that  the  disease  is  gastralgia ;  nor  is  it  constantly 
present  in  this  disease.  It  is  also  true  that  nervous  pain  in  the  stomach 
is  frequently  mitigated  by  the  application  of  galvanization,  but  this 
symptom,  too,  is  inconstant  and  proves  nothing. 

If  we  encounter  the  above  symptom-complex,  we  may  know  that  we 
are  dealing  with  an  attack  of  gastralgia,  but  we  know  nothing  in  regard 
to  its  origin.  If  we  see  the  patients  during  the  first  attack,  it  is  fre- 
quently impossible  to  determine  its  cause ;  the  only  way  to  arrive  at  a 
decision  and  to  exclude  organic  diseases  of  the  stomach  is  to  subject  the 
patient  to  repeated  examinations,  and  to  aspirate  the  stomach-contents 
on  different  occasions.  The  differential  diagnosis  between  ulcer  and 
hyperchlorhydria  on  the  one  hand,  and  gastralgia  on  the  other,  is,  as  a 
rule,  particularly  difficult.  I  refer  to  the  section  on  Ulcer  for  the  diag- 
nosis of  this  lesion.  In  pronounced  cases  it  is  an  easy  matter  to  dif- 
ferentiate ulcer  from  gastralgia,  for  in  ulcer  the  attacks  of  pain  occur 
with  greater  regularity  and  at  the  height  of  digestion,  and,  provided  no 
complications  exist,  never  when  the  stomach  is  empty.  The  attacks, 
moreover,  are  directly  dependent  on  the  quality  and  the  quantity  of  the 
food.  Finally,  hyperchlorhydria  is  almost  always  present  in  ulcer,  and 
I  consider  this  one  of  the  most  valuable  criteria.  Wherever  I  find 
hyperchlorhydria  I.  know  at  once  that  the  attacks  of  pain  are  not  a 
primary  condition,  but  are  secondary  to  some  other  disease  of  the 
stomach. 

It  remains  to  be  decided  whether  or  not  hyperchlorhydria  is  genuine, 


THE  DIFFERENT  FORMS  OF  GASTRIC  NEUROSES.  799 

or  nervous,  or  whether  it  is  merely  a  symptom  of  ulcer.  I  refer  to  the 
section  on  Hyperchlorhydria  for  this  matter.  ^Vll  we  care  for  in  this 
case  is  to  demonstrate  the  ])resence  of  hypcrchlorhydria,  for  this  at  once 
excludes  primary  gastralgia  or  any  primary  sensory  neurosis  of  the 
stomach.  Rheumatism  and  myalgia  of  the  abdominal  muscles  are  prob- 
ably never  easily  confounded  with  gastralgia.  In  these  diseases  the  pain 
is  constant,  never  occurs  in  paroxysms,  is  nut  limited  to  the  region  of  the 
stomach,  but  corresponds  to  the  course  of  tlie  muscles,  and  is  relieved 
when  these  are  relaxed.  In  general  some  direct  cause  for  the  condition 
can  be  discovered. 

Intercostal  neuralgia  can  be  taken  for  gastralgia  only  on  very  super- 
ficial examination.  The  pain  can  usually  be  traced  along  the  course 
of  the  intercostal  nerves  as  far  as  the  spinal  cord,  and  distinct  painful 
pressure-points  can  usually  be  found. 

It  is  occasionally  more  difficult  to  make  a  differential  diagnosis  be- 
tween gall-stone  colic  and  gastralgia.  If  icterus,  acute  swelling  of  the 
liver,  and  enlargement  of  the  gall-bladder  can  be  determined,  the  diag- 
nosis of  gall-stone  colic  is,  of  course,  easy.  But  even  without  these 
typical  symptoms  we  frequently  succeed  in  making  the  diagnosis.  In 
gall-stone  colic  the  pain  is  felt  chiefly  over  the  liver  and  gaU-l^ladder, 
"whereas  in  nervous  gastralgia  the  whole  region  of  the  stomach  is,  as  a 
rule,  painful.  Deep  pressure  over  the  region  of  the  stomach  frequently 
relieves  the  pain  in  gastralgia,  whereas  deep  pressure  over  the  region 
of  the  liver  always  elicits  violent  pain  in  gall-stone  colic.  Typical 
attacks  of  gastralgia  are  occasionally  seen  in  the  intervals  between 
attacks  of  gall-stone  colic.  The  exact  origin  of  this  form  of  gastralgia 
is  not  established. 

Kidney  colic  should  not  be  confounded  with  gastralgia,  for  here  the 
pain  is  felt  in  the  region  of  the  kidney  and  radiates  into  the  ureter  and 
the  bladder  of  the  affected  side.  If  concretions  and  coagula  of  blood 
are  found  in  the  urine,  the  diagnosis  may  be  considered  established  ;  but 
even  if  this  is  not  the  case,  the  differential  diagnosis  is  usually  easy. 

After  the  diagnosis  gastralgia  has  once  been  made,  the  cause  of  the 
trouble  must  be  discovered.  The  only  way  to  determine  whether  or 
not  gastralgia  is  due  to  some  organic  disease  of  the  stomach  or  is  a 
sequel  of  such  disease,  is  to  examine  the  stomach  repeatedly,  in  particu- 
lar to  analyze  the  stomach-contents  frequently.  The  latter  method  is 
the  only  way  to  determine  whether  gastralgia  is  due  to  some  secretory 
perversion.  If  the  nervous  character  of  gastralgia  is  determined,  the 
primary  cause  should  be  looked  for.  Occasionally  this  is  an  easy 
matter — for  instance,  in  nervous  individuals,  in  whom  the  attacks  occur 
whenever  they  sustain  some  psychic  shock.  In  other  instances  it  may 
be  difficult,  and  may  be  possible  only  if  the  whole  body  is  repeatedly 
examined. 

The  main  difficulty  in  rendering  a  diagnosis  is  the  fact  that  gastral- 
gia is  frequently  not  a  pure  sensory  neurosis,  but  is  often  complicated 
with  secretory  and  motor  perversions.  In  treating  these  cases  it  is 
very  important  to  know  whether  the  primary  factor  is  a  spasm  that 
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secondarily  leads  to  irritation  of  the  sensory  nerves,  stasis  of  stomach- 
contents,  and,  as  a  result,  increased  gastric  secretion,  or  whether  the 
primary  factor  is  a  secretory  neurosis  that  secondarily  produces  spasm 
and  in  this  way  pain ;  for  treatment  should  always  be  directed  against 
the  primary  disorder,  not  its  sequelae. 

Treatment  should  be  instituted  in  two  du-ections  :  in  the  first  place, 
it  should  attack  the  primary  cause,  and  in  this  way  prevent  the  recur- 
rence of  attacks  ;  in  the  second  place,  it  should  combat  the  attacks  them- 
selves, attempt  to  mitigate  them,  and  to  stop  them  as  rapidly  as  possible. 

If  the  disease  is  primarily  due  to  chlorosis  and  anemia,  preparations 
of  iron,  a  rest-cure,  etc.,  are  indicated.  Violent  attacks  of  nervous 
cardialgia  are,  however,  as  we  have  seen,  rarely  due  to  chlorosis  or 
anemia.  In  these  diseases  hyperesthesia  of  the  stomach  and  mild 
attacks  of  pain  are  more  frequent.  In  all  these  cases  we  should,  above 
all,  carefully  determine  whether  or  not  the  attacks  of  cardialgia  are 
possibly  due  to  ulcer,  to  hyperchlorhydria,  or  to  some  other  cause. 

If  sexual  overirritation  or  disorders  of  the  sexual  organs  are  the 
primary  cause  of  the  disease,  treatment  should  be  instituted  against  these 
troubles.  The  same  applies  to  those  cases  that  follow  gout,  malaria,  or 
tabes.  Here,  too,  treatment  should  be  instituted  against  the  primary 
disease.  If  gastralgia  is  due  to  an  hysteric  or  neurasthenic  tendency 
the  treatigient  should  be  directed  toward  raising  the  tone  of  the  ner- 
vous system.  Whenever  we  can  find  a  starting-point  for  the  attacks, 
treatment  should  be  du-ected  against  it. 

In  combating  the  attack  itself  narcotics  should  be  employed.  If  the 
attacks  of  cardialgia  are  very  severe,  morphiu  should  be  given  sub- 
cutaneously,  provided  there  is  no  idiosyncrasy  that  prohibits  the  exhibi- 
tion of  this  drug.  Other  narcotics  may  also  be  employed.  "SYarm  com- 
presses and  cataplasms  are  useful  in  any  case ;  less  useful  are  sinapisms. 
Lavage  of  the  stomach  is  only  indicated  where  the  ingesta  are  still  pres- 
ent in  the  organ  when  the  attack  begins. 

Galvanization  of  the  stomach  (the  anode  over  the  painful  point  or 
intra ventricularly,  the  cathode  over  the  spinal  column)  frequently  re- 
lieves the  pain  in  a  short  time.     The  faradic  current  is  less  eifective. 

Chloroform  water  given  internally,  or  irrigation  of  the  stomach  with 
chloroform  water  or  with  carbonated  water,  has  been  found  useful  in 
many  cases. 

In  hysteric  subjects  numerous  other  remedies  may,  of  course,  be 
employed.  Here,  as  in  most  other  nervous  disorders,  suggestion  plays 
an  important  role. 

ANOMALIES  OF  THE   SENSATIONS  OF  HUNGER  AND  SATIATION. 

Anomalies  of  the  sensations  of  hunger  and  satiation,  and  of  the 
appetite,  may  be  briefly  discussed  in  connection  with  the  other  disturl^- 
ances  of  sensation :  they  are,  first,  exaggerated  appetite,  so-called 
bulimia  or  hyperorexia ;  and,  second,  lack  of  appetite,  loss  of  the  sen- 
sation of  satiation,  so-called  anorexia  or  akoria. 


ANOMALIES  OF  SENSATIONS  OF  HUNGER  AND  SATIATION.    801 

Bulimia,  Hyperorexia,  Canine  Hunger. — liulimia  is  a  mor- 
bid iucreiise  of  the  sensation  of  hunt2;er  that  nsually  occurs  in  attacks 
either  as  an  independent  neurosis  or  as  the  result  of  some  other  disease. 
It  is  usually  assumed  that  the  center  for  the  sensation  of  hunger  is 
located  in  the  medulla,  and  that  this  center  is  irritated  as  soon  as  the 
blood  becomes  impoverished  to  a  certain  degree.  The  sensation  of 
hunger,  therefore,  must  be  considered  a  general  sensation  that  does  not 
originate  in  the  stomach,  but  is  projected  into  the  stomach.  Other 
authors  postulate  the  existence  of  specific  nerves  of  hunger  in  the  stom- 
ach, and  claim  that  irritation  of  these  nerves  causes  the  sensation  of 
hunger.  The  existence  of  such  nerves,  however,  has  so  far  not  been 
demonstrated. 

There  can  be  no  doubt  that  the  stomach  is  in  some  way  concerned 
in  producing  the  feeling  of  hunger,  for  this  sensation  parallels  the  secre- 
tion of  gastric  juice  and  the  motility  of  the  stomach  in  certain  diseases 
of  the  organ.  The  amount  of  food  present  in  the  stomach  also  influ- 
ences the  sensation  of  hunger  to  a  certain  extent.  Patients  with  hyper- 
acidity and  hypermotility  of  the  stomach  frequently  complain  of  hun- 
ger. After  gastro-enterostomy,  patients  who  had  been  eating  very  little 
before  the  operation  begin  to  complain  of  frequent  hunger.  Recently, 
for  instance,  I  studied  a  case  of  cicatricial  stenosis  of  the  pylorus  with 
ectasy.  In  this  patient  the  appetite  and  the  sensation  of  hunger  were 
completely  lost.  A  gastro-enterostomy  was  performed,  and  it  was 
found  that  the  ingesta  left  the  stomach  in  a  very  short  time.  The 
patient  at  the  same  time  began  to  complain  of  being  hungry  at  frequent 
intervals,  and  usually  very  soon  after  he  had  eaten  something.  Observa- 
tions of  this  kind  teach  us  that  the  stomach,  too,  is  concerned  in  pro- 
ducing the  sensation  of  hunger,  and  is  capable  of  influencing  the  hunger 
center. 

Inversely,  we  frequently  see  that  advanced  impoverishment  of  the 
blood  fails  to  produce  the  sensation  of  hunger,  or  that  the  sensation  of 
hunger  is  suddenly  suppressed ;  for  instance,  by  the  aspect  of  something 
disgusting,  by  sudden  fright,  some  violent  emotional  disturbance,  etc. 

We  see,  therefore,  that  the  sensation  of  hunger  may  be  stimulated 
and  inhibited  in  different  ways,  both  directly  and  indirectly.  The  same 
applies  to  the  pathologic  increase  or  inhibition  of  this  sensation,  for 
various  causes  may  lead  to  these  perversions. 

Bulimia  is  occasionally  seen  in  certain  psychoses,  in  various  tumors 
of  the  brain,  in  a  variety  of  focal  diseases,  also  in  Basedow's  disease,  in 
epilepsy,  hysteria,  and  neurasthenia.  In  these  cases  the  hunger  center 
itself  is  in  all  probability  directly  subjected  to  some  abnormal  irritation. 

Bulimia  is  less  frequently  seen  in  diseases  of  the  stomach.  Here  it 
occasionally  occurs  in  those  forms  in  which  the  secretion  of  gastric  juice 
is  increased  and  the  motility  is  exaggerated.  Hypersecretion  most  fre- 
quently leads  to  bulimia ;  next  in  importance  is  hyperchlorhydria.  In 
the  latter  disease  the  abnormal  irritation  undoubtedly  originates  in  the 
nerves  of  the  stomach,  for  here  bulimia  can  certainly  not  be  due  to  an 
impoverishment  of  the  blood  or  to  abnormal  irritation  of  the  hunger 
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center.  Bulimia  may  also  originate  from  the  intestine.  It  has  been 
seen  in  diarrhea  and  in  tapeworm.  The  increased  appetite  that  we  wit- 
ness in  convalescents,  particularly  in  patients  who  are  recovering  from 
some  severe  febrile  disease  or  from  severe  hemorrhage,  or  from  child- 
birth, is  not  pathologic  ;  it  is  merely  a  physiologic  symptom,  and  is 
an  expression  of  the  demands  of  the  body  for  nourishment  to  replace 
the  loss  sustained  during  the  course  of  the  disease. 

In  diabetes  mellitus  bulimia  is  occasionally,  though  not  frequently, 
seen.  In  many  of  these  cases  the  appetite  is  merely  mcreased  as  a  direct 
result  of  the  increased  metabolism.  In  other  cases  we  see  sudden  attacks 
of  canine  hunger  even  after  abundant  meals.  Possibly  the  sugar  circu- 
lating in  the  blood  irritates  the  hunger  center.  The  fact  that  the  morbid 
increase  of  the  appetite  is  sometimes  relieved  as  soon  as  mellituria  is 
stopped  by  an  appropriate  diet  favors  this  view. 

Bulimia  is  more  frequent  in  women  than  in  men,  and  is  most  common 
between  twenty  and  forty  years. 

The  symptoms  are  so  characteristic  that  we  can  never  be  in  doubt  in 
regard  to  the  diagnosis.  The  exact  point  at  M-hich  bulimia  begins,  how- 
ever, is  hard  to  determine.  In  pronounced  cases  canine  hunger  appears 
suddenly,  occasionally  immediately  after  a  large  meal ;  as  a  rule,  other 
disagreeable  sensations,  even  pain  and  famtness,  may  be  complained  of, 
so  that  the  patient  urgently  calls  for  food.  In  some  instances  the  attacks 
occur  during  the  night,  so  that  the  patient  is  awakened  by  a  feeling  of 
hunger.  Often  a  few  morsels  of  food,  a  swallow  of  wine,  or  a  little 
milk  will  relieve  this  abnormal  sensation  ;  m  other  instances  large  quan- 
tities of  food  or  fluid  have  to  be  taken.  If  the  patient  is  unable  to 
satisfy  his  appetite  at  once,  a  variety  of  other  symptoms  are  apt  to 
appear — namely,  faintness,  palpitation,  a  feeling  of  fright  and  anxiety,  etc. 

In  some  patients  these  attacks  occur  with  great  frequency,  so  that 
the  patients  suffer  from  bulimia  every  few  hours,  even  though  they  eat 
a  great  deal.  In  other  cases  the  attacks  occur  at  long  inter%"als  or  alter- 
nate with  anorexia.  Bulimia  may  be  very  severe  or  very  slight.  Before 
we  can  speak  of  bulimia  we  must  determine  that  the  attacks  occur  sud- 
denly, and  that  the  patients  express  an  urgent  demand  for  food,  and  state 
imperatively  that  they  must  have  something  to  eat. 

The  prognosis  and  the  course  of  the  disease  naturally  depend  on  the 
primary  cause.  If  bulimia  is  an  idiopathic  independent  neurosis,  it  is 
essentially  impossible  to  make  a  definite  prognosis.  In  general  it  may 
be  said  that  the  more  frequent  the  attacks  and  the  more  violent,  the  less 
favorable  the  prognosis.  There  is  always  danger  of  gastritis,  atony,  or 
ectasy  of  the  stomach  as  a  result  of  the  ingestion  of  the  large  quantities 
of  food  that  the  patients  take.  In  the  secondaiy  form  the  course  and 
the  prognosis  naturally  depend  on  the  primary  disease.  If  we  succeed 
in  curing  the  latter,  bulimia  will  also  disappear.  In  some  instances, 
however,  bulimia  has  been  kno"\^^l  to  persist  even  after  the  primary 
trouble  was  removed. 

If  violent  attacks  of  canine  hunger  suddenly  appear  immediately  or 
very  soon  after  a  large  meal,  the  diagnosis  is  established.     We  must 
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distinguish  between  polyphagia  and  bulimia.  Polyphagia  is  the  demand 
for  large  quantities  of  food,  and  the  patients  only  feel  satisfied  if  they 
eat  large  meals.  These  cases  do  not  feel  hungry  until  the  food  is 
digested.  The  distinction  between  bulimia  and  akoria  may  be  more 
difficult ;  akoria  is  loss  of  the  feeling  of  satiation.  Patients  with  akoria 
never  feel  satisfied  even  though  they  eat  large  quantities  of  food. 
Patients  with  bulimia  suifer  from  paroxysmal  attacks  of  irresistible 
hunger  and  urgently  call  for  food.  Bulimia  in  these  patients  may  dis- 
appear even  after  eating  a  very  small  amount.  Patients  with  akoria, 
on  the  other  hand,  do  not  suffer  from  an  abnormal  sensation  of  hunger ; 
as  a  matter  of  fact,  may  suffer  from  anorexia ;  they  are  abnormal  in 
this  respect,  however,  that  after  eating  they  do  not  experience  the  feel- 
ing of  satiation  that  is  considered  normal. 

Treatment  should  be  directed  against  the  primary  disease  in  all  those 
cases  where  bulimia  is  a  secondary  symptom  (and  this  may  be  con- 
sidered the  rule).  In  many  cases,  however,  it  is  impossible  to  combat 
the  primary  disease.  If  bulimia  is  one  of  the  symptoms  of  hysteria,  of 
neurasthenia,  we  must  attempt  to  treat  these  diseases  and  to  strengthen 
the  nerves.  If  the  attacks  are  started  by  some  psychic  shock,  we  should 
carefully  avoid  such  injury,  and  at  the  same  time  attempt  to  raise  the 
tone  of  the  nervous  system.  I  need  not  enter  into  the  details  of  this 
treatment. 

If  the  abnormal  sensations  we  have  described  are  due  to  increased 
secretion  and  motility  of  the  stomach,  these  abnormal  conditions  should 
be  relieved.  The  drugs  that  have  been  used  to  reduce  the  direct  or 
reflex  irritability  of  the  hunger  center  are  the  bromids,  opium,  and 
arsenic.  Some  authors  advise  cocain.  Patients  who  are  afflicted  with 
morbid  hunger  should  always  carry  food  with  them. 

Akoria. — Bulimia  in  some  respects  resembles  the  condition  that  we 
call  akoria.  Akoria  means  loss  of  the  feeling  of  satiation.  Patients 
with  akoria  never  feel  satisfied,  even  after  eating  a  large  meal.  The 
sensation  of  hunger,  the  appetite,  need  not  necessarily  be  increased ;  as 
a  matter  of  fact,  akoria  may  be  present  and  the  patients  suffer  from 
anorexia, — that  is,  loss  of  appetite. 

I  have  mentioned  the  fact  that  polyphagia  and  akoria  are  by  no 
means  identical,  for  in  the  first  condition  the  desire  for  eating  is 
increased,  whereas  in  akoria  this  is  not  the  case.  In  polyphagia  the 
feeling  of  satiation  occurs  but  late, — that  is,  only  after  large  quantities 
of  food  have  been  eaten. 

Akoria  is  seen  in  hysteria,  in  neurasthenia,  in  certain  psychoses, 
occasionally  in  diabetes,  and,  in  rare  instances,  in  ectasy  of  the  stomach. 
The  feeling  of  satiation  fluctuates  normally ;  the  amount  of  food  neces- 
sary to  produce  this  sensation  varies  in  each  individual,  and  differs  in 
the  same  individual  according  to  the  time  of  day.  Relief  of  the  sensa- 
tion of  hunger  and  the  sensation  of  satiation  are  by  no  means  identical. 
Normally,  we  speak  of  being  satisfied  only  after  a  certain  amount  of 
food  has  been  introduced  ;  we  may  not  be  hungry  even  though  the 
stomach  is  empty,  but  we  may,  nevertheless,  not  feel  satiated.     Loss  of 
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the  feeling  of  satiation  is  by  no  means  identical  with  hunger ;  I  do  not, 
therefore,  think  that  we  are  justified  in  considering  akoria  simply  an 
increased  irritability  of  the  hunger  center.  Even  if  the  sensation  of 
hunger  is  relieved,  the  patients,  nevertheless,  do  not  feel  completely 
satisfied.  Most  people  do  not  regulate  the  amount  of  food  they  eat 
according  to  the  degree  of  hunger  they  experience,  but  according  to 
their  appetite.  A  pi^iori,  therefore,  the  assumption  that  loss  of  the  sen- 
sation of  satiation  is  due  to  reduced  sensibility  of  the  stomach  seems 
probable.  If  this  be  the  case,  the  patients  should  not  experience  the 
same  disagreeable  sensations  as  normal  subjects  when  the  stomach  is 
inflated  with  air  or  carbonic  acid,  or  distended  with  water.  So  far,  how- 
ever, this  point  has  not  been  established.  There  is  no  typical  disease- 
picture  of  this  condition.  The  only  symptom  that  we  can  consider 
typical  is  that  the  patients  never  feel  satisfied,  not  even  after  an  abun- 
dant meal.  They  cannot,  therefore,  regulate  the  amount  of  food  they 
eat  according  to  their  subjective  sensations,  but  must  calculate  the 
amount  of  food  necessary  from  their  experience  before  they  became 
affiicted  with  the  neurosis.  Other  neurasthenic  or  hysteric  symptoms 
may  be  seen  together  wdth  akoria. 

The  prognosis  is  dependent  on  the  primary  disease. 

In  treatmg  these  cases  we  should  establish,  above  all,  whether  or 
not  the  stomach  is  abnormally  distended.  If  this  is  the  case,  the  dietary 
regulations  and  the  physical  methods  of  treatment  that  we  have  dis- 
cussed in  the  sections  on  Atony  and  Ectasy  should  be  employed.  At 
all  events,  the  primary  disorder,  hysteric  or  neurasthenic  tendencies, 
etc.,  should  be  combated. 

Anorexia  Nervosa. — Anorexia  is  decrease  or  complete  loss  of 
appetite,  that  may  become  so  pronounced  that  aversion  and  even  dis- 
gust for  food  develop.  In  this  place  we  cannot,  of  course,  discuss 
all  those  forms  of  anorexia  that  are  due  to  organic  diseases  of  the 
stomach,  nor  can  we  discuss  those  cases  in  which  the  patients  do  not  eat 
because  they  know  they  will  suffer  distress  as  soon  as  food  enters  the 
stomach.  Patients  of  the  latter  class  do  not  suffer  from  loss  of  appetite 
and  do  not  refrain  from  eatmg  because  the  appetite  is  reduced,  but 
merely  because  they  are  afraid  of  the  pain.  In  many  instances  of  this 
character,  however,  prolonged  abstinence  may  secondarily  lead  to 
anorexia.  In  this  section  we  will  limit  ourselves  to  discussing  those 
forms  of  anorexia  that  are  purely  nervous  in  character  and  develop 
independently  of  any  organic  disease  of  the  stomach. 

Anorexia  nervosa  occasionally  appears  in  perfectly  healthy  subjects 
after  some  violent  sudden  psychic  shock  or  after  some  depressing  emo- 
tional disturbance.  Bad  news  may  cause  loss  of  appetite  in  a  perfectly 
healthy  person ;  some  disgusting  sight,  the  taste  of  some  disgusting 
article  of  food,  a  disagreeable  odor,  may  cause  aversion  to  any  kind 
of  food. 

In  other  cases  anorexia  is  not  a  transitory  state,  but  a  persistent 
perversion.  The  chronic  form  is  seen  in  hysteria,  in  neurasthenia,  and 
in  certain  psychoses.     It  is  more  frequent  in  women  than  in  men,  and 
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usually  originates  ou  the  basis  of  anemia  and  chlorosis.  Anorexia  is 
also  seen  in  morphin-fiends  and  in  excessive  smokers. 

Mild  degrees  of  loss  of  appetite  are  frequently  seen.  There  are 
numerous  transition-forms  from  these  mild  degrees  to  the  most  severe 
ones  that  are  characterized  by  aversion  to  any  kind  of  food  and  attacks 
of  vomiting  that  occur  at  the  mere  sight  and  smell  of  food.  In  many 
cases  the  appetite  is  merely  reduced,  not  lost,  so  that  the  patients  still 
eat  a  little ;  as  soon,  however,  as  they  swallow  a  few  morsels  a  feeling 
of  aversion  is  experienced.  In  still  other  cases  the  patients  have  no 
appetite  whatever,  but  are,  nevertheless,  able  to  eat  a  certain  amount 
of  food.  Anorexia  of  this  kind  may  persist  for  a  long  time.  I 
recently  had  under  my  care  a  lady  who  was  afflicted  with  anorexia,  and 
who  had  reduced  the  amount  of  food  she  ate  to  a  very  small  quantity. 
When  I  saw  her  for  the  first  time  the  total  quantity  of  food  that  she 
could  be  induced  to  swallow  in  the  twenty-four  hours  was  two  to  four 
teaspoonfuls  of  bouillon.  The  patient  was  so  weak  and  debilitated  that 
she  was  unable  to  sit  up  in  bed  without  assistance.  All  hope  of 
recovery  had  been  given  up.  Her  weight  was  reduced  to  sixty-four 
pounds.  Very  slowly,  I  succeeded  in  inducing  the  patient  to  take  a 
little  more  food,  and  for  a  long  time  she  had  to  be  fed  by  rectum  in 
addition.  The  patient  ultimately  recovered,  although  the  process  was  a 
tedious  one.  Ten  months  later  she  was  dismissed,  weighing  one  hun- 
dred and  thirty-four  pounds.  This  is  an  example  of  advanced  anorexia 
that  nearly  led  to  death. 

In  order  to  diagnose  anorexia  we  must  be  able  to  exclude  organic 
disease  of  any  part,  not  only  of  the  stomach.  To  do  this  we  must,  of 
course,  subject  all  the  organs  of  the  body  to  a  careful  examination  and 
carefully  analyze  the  functions  of  the  stomach.  In  many  instances  the 
patients  mil  have  to  be  examined  several  times  in  order  to  determine 
whether  or  not  we  are  dealing  with  the  purely  nervous  form,  or  whether 
anorexia  is  due  to  some  hidden  disease,  for  instance,  incipient  tubercu- 
losis, etc. 

The  only  way  to  treat  severe  and  obstinate  cases  is  to  place  them  in 
a  sanitarium.  Cases  that  are  addicted  to  the  morphin-habit  or  the 
use  of  tobacco  should,  of  course,  be  cured  of  these  habits.  If  hysteria 
or  neurasthenia  is  the  primary  cause  of  the  trouble,  the  state  should 
be  attacked  directly.  If  there  are  anemia  and  chlorosis  a  course  of  iron 
should  be  begun  at  once.  In  mild  cases  of  anorexia  a  change  of 
location,  sometimes  a  trip  to  the  seashore,  will  improve  the  appetite.  In 
severe  cases  in  which  the  general  nutrition  has  suffered  greatly  a  sys- 
tematic cure  must  be  instituted  in  some  sanitarium.  Bitters  and 
stomachics  have  been  recommended  by  many  clinicians ;  also  lavage  of 
the  stomach.  All  these  measures  may  be  tried,  although  I  person- 
ally have  never  seen  good  results  from  them  in  severe  cases.  If  the 
patient  refuses  all  food,  if  he  cannot  be  induced  to  eat  by  suggestion, 
nutritive  enemata  should  be  given  or  the  patient  should  be  fed  through 
the  stomach-sound.  If  this  is  done,  very  small  quantities  of  food 
should  be  introduced  at  first  and  the  dose  gradually  increased,  chiefly 
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because  the  stomach  is  unable  to  master  large  quantities  of  food  after 
having  been  accustomed  to  a  slender  diet  for  so  long  a  time.  If  too 
much  food  is  given,  the  patient  will  suffer  distress  and  may  have  to 
vomit,  etc.  Fleiner  recommends  the  introduction  of  water  that  is 
heated  to  blood-temperature  into  the  stomach,  in  order  to  distend  the 
organ  and  to  stretch  the  contracted  walls  of  the  organ.  He  then  allows 
the  wash- water  to  run  out  and  slowly  introduces  a  certain  amount  of 
food.  Personally  I  have  never  been  forced  to  employ  this  method,  and 
have  always  succeeded  without  it ;  at  the  same  time  I  consider  it  worth 
a  trial.  Fleiner  recommends  oatmeal  with  milk  in  particular.  Artificial 
foods  may  be  added  to  the  milk  or  to  meat  broth.  Personally  I  am 
most  in  favor  of  nutrose.  Above  all,  it  should  be  remembered  that  the 
amount  of  food  should  be  increased  very  gradually.  Patients  of  this 
kind  should,  of  course,  remain  in  bed  ]  as  a  matter  of  fact,  in  severe 
cases  they  are  unable  to  be  out  of  bed.  If  the  treatment  is  instituted 
in  this  systematic  way  the  patients,  as  a  rule,  begiu  to  eat  spontaneously 
after  a  short  time.  The  fact  that  they  can  retain  some  of  the  food  that 
is  introduced  undoubtedly  acts  favorably  in  a  psychic  sense.  Suggestion, 
as  in  the  case  of  all  other  neuroses,  is  also  of  paramount  importance  in 
these  cases. 

In  the  preceding  paragraphs  I  have  described  the  different  kinds  of 
nervous  functional  perversions  of  the  stomach  that  involve  the  secretory, 
the  sensory,  and  the  motor  spheres.  In  the  introductory  remarks  and  in 
describing  these  different  forms  I  called  attention  to  the  fact  that  in  the 
majority  of  cases  of  nervous  disorders  of  the  stomach  combinations  of 
these  different  perversions  occur,  and  that  we  are  rarely  dealing  with  a 
perversion  of  secretion,  of  sensibility,  of  motility  alone  ;  in  other  words, 
we  usually  encounter  combined  gastroneuroses.  In  many  of  these  cases 
a  connection  between  these  different  morbid  symptoms  can  be  shown  to 
exist ;  in  some  cases  this  is  impossible.  Combined  neuroses  of  this 
kind  are  called  nervous  dyspepsia  or  neurasthenia  gastrica. 

NERVOUS  DYSPEPSIA   (NEURASTHENIA  GASTRICA). 

Leube  originally  gave  the  name  "nervous  dyspepsia"  to  those 
nervous  disorders  of  the  stomach  in  which  digestion  was  normal  in 
regard  to  time  and  chemism,  but  in  which  the  patients  complained  of  a 
variety  of  distressing  symptoms  during  the  process  of  digestion,  so  that 
the  assumption  was  justified  that  the  nervous  system  was  in  some  way 
involved.  All  these  forms  would,  therefore,  primarily  be  neuroses  of 
sensibility.  Leube's  observations,  however,  do  not  demonstrate  posi- 
tively that  the  secretory  functions  of  the  stomach  were  normal  in  all 
these  cases.  I  have  emphasized  the  fact  that  the  stomach  may  be 
empty  seven  hours  after  a  test-meal  and  secretory  perversions  still 
exist;  on  the  other  hand,  in  Leube's  cases  the  symptoms  were  not 
limited  to  the  sensory  sphere.  Now-a-days  we  understand  under  the 
name  of  "  nervous  dyspepsia "  a  combined  disease-picture ;  the  syn- 
drome may,  of  course,  vary,  but  we  always  encounter  sensory  disturb- 
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ances,  distress  of  various  kinds,  pressure,  fulness,  tension,  or  even  pain. 
At  the  same  time  there  may  be  belching,  nausea,  heartburn,  vomiting, 
disturbances  of  secretion,  of  the  appetite,  etc.  Secondary  or  reflex 
symptoms  in  other  organs  may  also  appear,  as  headache,  palpitation, 
insomnia,  psychic  depression,  and  a  variety  of  other  nervous  symptoms. 
All  these  symptoms  coincide  with  the  period  of  digestion  and  always 
follow  the  introduction  of  food.  At  the  same  time  the  quantity  and  the 
quality  of  the  food  do  not  seem  to  exercise  any  marked  influence  on  the 
severity  of  the  symptoms.  We  see,  therefore,  that  the  condition  that 
we  call  "  nervous  dyspepsia "  to-day  is  a  combined  neurosis  of  the 
stomach,  in  which  sensory,  motor,  and  secretory  perversions  occur  at  the 
same  time.  The  subjective  sensory  symptoms  of  irritation,  however, 
are  always  the  most  conspicuous. 

Some  authors  have  objected  to  retaining  Leube's  name  "  nervous 
dyspepsia"  for  the  form  of  gastroneurosis  that  he  described,  chiefly 
because  sensory  disturbances  are  present  alone,  and  disturbances  of  the 
chemism  and  of  the  motility  of  the  stomach  are  absent.  This  object 
tion,  however,  becomes  invalid  as  soon  as  we  extend  the  definition  of 
nervous  dyspepsia.  I  consider  this  name  correct  even  for  Leube's 
original  form,  for  dyspepsia  signifies  nothing  more  than  disturbed  or 
difficult  digestion,  and  digestion  is  certainly  disturbed  and  difficult  if 
the  patient  suffers  pam,  belching,  or  other  disagreeable  symptoms  during 
digestion.  Leube  himself  has  recently  extended  the  definition  of 
nervous  dyspepsia  to  other  forms  than  the  one  he  originally  described. 
Some  authors  prefer  the  name  "  Neurasthenia  Grastrica." 

Nervous  dyspepsia,  therefore,  is  a  combined  gastric  neurosis  in  which 
subjective  symptoms — namely,  sensory  disturbances  of  the  stomach — are 
always  present.  The  latter,  however,  may  be  combined  with  secretory 
and  motor  disturbances,  as  belching,  vomiting,  peristaltic  unrest,  and 
spasm  of  the  pylorus.  It  is  impossible  to  decide  whether  or  not  these 
symptoms  are  the  result  of  mcreased  irritability  of  the  sensory  nerves. 
I  do  not  agree  with  certain  authors  who  claim  that  motor  disturbances 
do  not  properly  belong  to  the  picture  of  nervous  dyspepsia  unless  they 
are  the  direct  result  of  increased  sensibility  of  the  stomach.  As  a 
matter  of  fact,  symptoms  of  motor  irritation  are  frequently  observed  in 
nervous  dyspepsia ;  true,  they  may  be  absent,  but,  as  a  rule,  they  are 
present. 

Nervous  dyspepsia  occasionally  appears  as  an  independent  disease, 
an  apparently  independent  neurosis.  It  usually  appears  together  with 
other  symptoms  of  general  nervousness,  hysteria,  or  neurasthenia.  It 
may  be  due  to  reflex  irritation  from  other  organs,  in  particular  the  female 
sexual  organs.  In  all  these  cases,  however,  we  are  dealing  with  increased 
nervous  sensibility.  Immaterial  whether  nervous  dyspepsia  is  caused 
reflexly  by  some  disturbance  of  the  sexual  organs  or  whether  it  origi- 
nates from  sexual  excesses  or  mental  overexertion,  we  always  find  that 
the  nerves  of  the  stomach  are  abnormally  irritable.  The  displacement 
of  the  uterus  and  the  condition  of  neurasthenia  do  not  j^er  se  produce 
nervous  dyspepsia ;    this  can  only  occiu:  if  the  stomach  is  the  locus 
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minoris  resistentice,  for  only  then  can  a  physiologic  process  like  normal 
digestion  cause  disagreeable  or  even  painful  subjective  symptoms ;  only 
then  can  irritants  that  ordinarily  cause  a  normal  secretion  of  gastric 
juice  and  normal  movements  of  the  organ  produce  abnormal  secretion 
of  gastric  juice,  spasmodic  contractions  of  the  stomach,  etc.  It  is  im- 
material whether  hysteric  or  neurasthenic  symptoms  or  some  sexual 
disorder  are  present  or  not.  We  frequently  see  hysteric  paralysis  of  an 
extremity,  or  hysteric  paresis  of  the  vocal  cords,  together  with  other 
hysteric  symptoms,  but  we  may  also  see  these  lesions  alone.  The  lesion, 
therefore,  must  be  interpreted  in  the  same  way  in  both  instances.  A 
normal  healthy  subject  will  never  become  afflicted  with  nervous  dys- 
pepsia ;  a  certain  nervous  predisposition  to  disorders  of  this  character 
must  always  be  present.  This  predisposition  may  be  congenital  or 
may  be  acquired  as  the  result  of  exhausting  diseases,  frequent  psychic 
shocks,  mental  overexertion,  sexual  excesses,  the  abuse  of  alcohol, 
tobacco,  etc.  Severe  infectious  diseases,  like  malaria,  and  chronic  dis- 
eases, like  anemia  and  chlorosis,  may  all  lead  to  nervous  dyspepsia. 

Most  authors  agree  that  nervous  dyspepsia  is  a  disease  that  is  fre- 
quently encountered,  but  I  do  not  agree  with  them,  for  I  have  frequently 
seen  cases  in  which  the  diagnosis  "  nervous  dyspepsia  "  was  made  by  a 
number  of  physicians,  but  in  which  finally  some  organic  disease  was 
found  after  all.  It  is  almost  impossible  to  avoid  error  in  these  cases 
even  if  they  are  most  carefully  examined.  In  many  instances  a  direct 
cause  for  the  nervous  dyspepsia  cannot  be  discovered.  [These  cases 
are  more  common  in  America  than  in  Germany. — Ed.] 

The  disease-picture  is  very  variable,  just  as  the  disease-picture  of 
hysteria  or  neurasthenia.  In  many  cases  the  patients  merely  complain, 
of  vague,  general  disagreeable  sensations  after  eating,  or  a  feeling  of 
pressure,  of  fulness,  of  tension,  or  they  suffer  from  belching.  In  other 
cases  there  are  nausea,  belching,  a  tendency  to  vomit,  reduced  appetite, 
and  a  feeling  of  unrest  in  the  stomach,  with  occasional  attacks  of  vom- 
iting. All  these  symptoms,  as  a  rule,  appear  after  eating,  sometimes 
very  soon  afterward,  and  persist  until  the  ingesta  have  left  the  stomach. 
In  contradistinction,  however,  to  other  diseases  of  the  stomach,  the  qual- 
ity and  the  quantit}^  of  the  food  seem  to  be  without  influence  on  the 
severity  of  the  symptoms.  Sometimes  the  patients  feel  very  much  dis- 
tressed after  eating  a  small  quantity  of  some  very  digestible  article  of 
food,  at  other  times  large  quantities  of  indigestible  food  can  be  borne 
w^ithout  discomfort.  If  these  patients  are  in  good  humor,  they  can  eat  a 
most  elaborate  dinner  without  distress ;  at  other  times,  when  they  are 
excited,  very  light  food  may  produce  a  variety  of  symptoms.  This 
variability  is  very  characteristic  for  this  form  of  stomach  disease  as. 
contrasted  with  organic  diseases  of  the  stomach. 

Occasionally  the  patients  suffer  distress  when  the  stomach  is  empty. 
Boas  goes  so  far  as  to  classify  painful  sensations  that  occur  when  the 
stomach  is  empty  as  a  particular  form  of  gastric  neurosis.  Painful 
sensations  that  are  experienced  particularly  when  the  stomach  is  empty, — 
that  is,  contains  no  food, — are  seen  in  hypersecretion.     Here  the  acid 
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.  gastric  juice  present  in  the  stomach  produces  pain,  probably  by  causing 
spasmodic  contraction  of  the  pylorus.  It  is  uncertain  whether  spasms 
of  this  kind  ever  occur  when  the  stomach  is  absolutely  empty ;  this 
could  only  be  decided  by  pumping  out  the  stomach  at  the  time  of  an 
attack.  Occasionally  attacks  of  pain  occur  wlion  the  stomach  contains 
no  food,  even  though  the  secretion  of  gastric  juice  is  found  to  be  normal. 
Such  cases,  however,  are  certainly  rare.  The  suspicion  must  always  be 
harbored  that  some  organic  disease  of  the  stomach,  an  erosion  of  the 
mucosa,  etc.,  exists  in  these  cases. 

The  individual  symptoms  in  nervous  dyspepsia  fluctuate  in  severity, 
so  that  it  is  almost  impossible  to  describe  all  the  different  variations 
that  may  occur.  Pain  is  the  most  conspicuous  symptom.  It  may  vary 
in  intensity  from  a  feeling  of  mild  distress,  or  pressure,  or  fulness  in 
the  upper  abdominal  region,  to  very  violent  distress  and  discomfort,  or 
violent  attacks  of  severe  pain.  The  pain  is  particularly  violent  if  there 
is  hyperacidity.  The  distress  sometimes  begins  immediately  after  eat- 
ing, sometimes  later,  and  usually  terminates  as  soon  as  the  ingesta  are 
propelled  into  the  intestine.  Nothing  abnormal  can  be  found  in  the 
upper  abdominal  region  on  objective  examination.  We  rarely  find  cii'- 
cumscribed  painful  pressure-points,  but  we  do  occasionally  find  diffuse 
painfulness  to  pressure  that  extends  over  the  whole  region  of  the  stom- 
ach but  is  confined  strictly  to  the  boundaries  of  the  organ.  Sticker^ 
was  the  first  to  call  attention  to  the  latter  symptom  in  these  cases  of 
nervous  hyperesthesia  (as  this  disease  has  also  been  called).  Belch- 
ing is  frequent  in  nervous  dyspepsia,  and  may  be  very  obstinate  in 
some  cases.  Pyrosis  is  less  frequent.  As  a  rule,  the  patients  complain 
of  nausea  and  a  tendency  to  vomit.  Vomiting  itself  is  not  frequent. 
Among  others,  von  Leyden  has  shown  that  in  many  cases  repeated 
attacks  of  vomiting  may  occur,  particularly  if  there  is  hyperacidity. 

The  appetite  varies  greatly ;  it  may  be  very  good,  may  be  increased, 
may  be  reduced,  or  may  be  completely  absent.  As  a  rule,  it  varies  at 
short  intervals.     Occasionally  there  are  attacks  of  bulimia. 

The  thirst  is  sometimes  increased,  sometimes  not.  The  tongue  is 
usually  clean.    If  it  is  coated,  we  must  ahvays  suspect  some  complication. 

The  secretion  of  gastric  juice  is,  as  a  rule,  normal.  In  some  in- 
stances hyperacidity  is  seen,  less  frequently  subacidity.  Whether  an- 
acidity  is  ever  combined  with  complete  absence  of  the  ferments  in  purely 
nervous  disorders  of  the  stomach  has  not  yet  been  determined,  although 
this  is  probable. 

The  motility  in  the  majority  of  cases  is  normal,  as  the  stomach  is 
usually  found  empty  seven  hours  after  a  test-meal.  Even  though  this 
is  the  case,  however,  we  may  find  hypermotility,  and  as  a  matter  of  fact 
we  frequently  do  find  this  condition,  particularly  in  hyperacidity. 
Atony  of  the  stomach  is  rare. 

As  a  rule,  however,  the  symptoms  are  not  limited  to  the  stomach  in 
nervous  dyspepsia,  but  involve  the  intestine.  The  patients  complain  of 
constipation  that  occasionally  alternates  with  diarrhea.     They  also  com- 

^  Loc.   cit. 
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plain  of  a  variety  of  abnormal  sensations  in  the  abdomen  together  with 
other  symptoms,  as  headache,  vertigo,  psychic  depression,  insomnia, 
lassitude,  depression,  palpitation,  etc. 

The  course  of  the  disease  is  usually  slow.  The  symptoms  vary  at 
different  times,  and  the  patient  may  feel  relatively  well  during  one 
period  of  time  and  suffer  much  distress  at  another.  The  disease-picture 
varies  even  at  the  time  of  greatest  distress ;  to-day  we  may  see  one 
symptom,  to-morrow  another.  The  mood  of  the  patient  seems  to  exer- 
cise a  marked  influence  on  the  symptoms,  and  in  jolly  company  the 
patient  may  forget  his  trouble.  These  patients  are  usually  very  dis- 
agreeable company  in  their  homes. 

jS^otwithstanding  the  numerous  complaints  of  the  patients  the  gen- 
eral health  and  the  general  state  of  nutrition  frequently  remain  almost 
unimpaired.  This  may  be  considered  to  a  certain  degree  a  peculiarity 
of  nervous  dyspepia.  Of  course,  if  the  disease  persists  very  long,  and 
if  the  appetite  is  very  much  reduced,  or  if  the  patients  suffer  from  in- 
somnia, the  general  nutrition  will  suffer ;  but  these  are  exceptional  cases. 

The  diagnosis  can  only  be  made  from  the  general  disease-picture, 
not  from  any  one  symptom  nor  from  the  analysis  of  the  stomach-con- 
tents, however  important  this  latter  procedure  may  be.  Even  if  the 
stomach  is  found  to  be  empty  seven  hom-s  after  a  test-meal,  this  does 
not  by  any  means  demonstrate  that  the  disease  is  nervous  in  character 
nor  that  digestion  is  normal ;  in  hyperchlorhydria,  as  we  know,  the 
stomach  may  be  found  empty  after  seven  hours  or  even  before.  In 
many  cases  digestion  is  normal ;  in  some  cases  we  find  hyperacidity, 
and  occasionally  subacidity.  It  may  be  considered  characteristic  for 
the  nervous  nature  of  the  disease  that  the  secretion  of  gastric  juice  and 
the  motility  of  the  stomach  seem  to  vary  at  short  intervals.  Another 
important  point  is  that  the  symptoms  of  the  patients  are  more  or  less  inde- 
pendent of  the  chai'acter  of  the  food.  The  patients  may  be  able  to  eat 
indigestible  food  with  impunity  on  one  day,  and  complain  of  a  variety 
of  local  and  general  symptoms  the  next  day  even  after  eating  a  light 
meal.  The  mood  of  the  patient,  his  surroundings,  and  other  factors 
seem  to  exercise  a  marked  influence  on  the  symptoms.  Occasionally  a 
change  in  the  condition  of  the  patient  occurs  without  any  apparent 
cause ;  he  may  be  enjoying  splendid  appetite  and  be  sleeping  very 
well,  and  then  suddenly  develop  a  variety  of  distressing  symptoms ;  or 
the  reverse  may  occur.  The  presence  of  nervous,  hysteric,  or  neuras- 
thenic symptoms  I  do  not  consider  very  important.  It  is  true  that 
symptoms  of  this  kind  can  usually  be  discovered  in  the  majority  of  these 
cases,  but  this  does  not  demonstrate  by  any  means  that  the  dyspeptic 
symptoms  are  nervous  in  character,  for  organic  disease  of  the  stomach 
may  be  present  even  in  hysterics  and  neurasthenics. 

If  the  disturbances  involve  the  sensory  sphere  alone,  and  if  secre- 
tion and  motility  are  normal,  the  diagnosis  is  relatively  easy,  for  thereby 
all  those  diseases  of  the  stomach  that  are  complicated  by  disturbances 
of  secretion  and  motility  are  a  priori  excluded  ;  the  diagnosis  is  more 
difficult  if  gastric  secretion  and  motility  are  perverted,  for  the  disease 
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may  then  be  confounded  with  ulcer,  carcinoma,  or  chronic  gastritis. 
One  of  the  most  important  features  of  the  differential  diagnosis  is  the 
fact  that  the  course  of  all  the  last-named  diseases  is  more  uniform  than 
that  of  nervous  dyspepsia. 

If  symptoms  of  ulcer  are  pronounced,  errors  in  diagnosis  should  not 
occur.  But  even  if  circumscribed  painful  pressure-points,  hematemesis, 
and  other  typical  symptoms  are  absent,  we  shall  find  that  in  ulcer  the 
attacks  of  pain  are  more  dependent  on  the  quality  of  the  food  than  in 
nervous  hyperacidity,  and  that  the  pain  occurs  more  regularly  and  at  a 
definite  period  of  digestion.  It  is  less  severe  if  the  diet  is  liquid  and 
non-irritating,  more  severe  if  it  is  coarse  and  irritating.  Vomiting  is 
more  frequent  in  ulcer  than  in  nervous  dyspepsia,  and  always  occurs  at 
approximately  the  same  period  of  digestion.  In  ulcer,  moreover,  the 
appetite  is,  as  a  rule,  good  and  the  patients  refrain  from  eating  merely 
because  they  dread  the  pain.  In  ulcer,  too,  we  find  the  course  of  the 
disease  favorably  modified  by  proper  treatment  and  diet,  whereas  this 
is  not  the  case  in  nervous  dyspepsia.  The  presence  of  hyperchlor- 
hydria  is  of  no  value  in  the  differential  diagnosis,  because  it  may  also 
be  present  in  nervous  dyspepsia.  If  hyperchlorhydria  is  absent,  this 
may  be  considered  a  point  in  favor  of  the  nervous  character  of  the 
dyspeptic  symptoms,  although  it  does  not  necessarily  exclude  ulcer.  In 
the  majority  of  cases  the  differential  diagnosis  between  ulcer  and  ner- 
vous dyspepsia  should  be  comparatively  easy,  provided  all  these  points 
are  considered.  In  many  instances  the  patients  will  have  to  be  kept 
under  observation  for  a  long  time,  and  the  stomach-contents  repeatedly 
examined  before  a  definite  decision  can  be  arrived  at. 

It  is  not,  as  a  rule,  difficult  to  differentiate  nerv^ous  dyspepsia  from 
carcinoma ;  in  the  earlier  stages  some  difficulty  may  be  encountered,  but 
in  advanced  carcinoma  all  the  symptoms  are  typical.  If  there  is  vomit- 
ing of  coffee-ground  material,  absence  of  free  hydrochloric  acid,  lactic  acid 
fermentation,  we  shall  have  carcinoma  in  mind  even  if  we  cannot  feel  a 
tumor.  There  are,  however,  many  cases  of  carcinoma  in  w^hich  the  first  and 
only  symptom  is  reduced  peptic  power,  or  rather  absence  of  free  hydro- 
chloric acid.  The  same  may  occur,  though  not  so  frequently,  in  nervous 
dyspepsia.  It  is  immaterial  whether  or  not  other  nervous  or  neuras- 
thenic symptoms  are  present,  for  a  neurasthenic  may  develop  carcinoma. 
The  absence  of  free  hydrochloric  acid  merely  demonstrates  that  the 
secretion  of  gastric  juice,  or,  rather,  the  production  of  hydrochloric  acid, 
is  reduced.  We  favor  the  diagnosis  "  carcinoma  "  if  the  symptoms  ap- 
pear in  an  old  person,  and  if  we  are  told  that  the  patient  was  perfectly 
well  until  a  few  months  ago,  and  then  developed  mild  dyspeptic  symp- 
toms that  gradually  increased  in  severity,  and  if  we  find,  in  addition, 
that  free  hydrochloric  acid  is  constantly  absent,  and  that  on  subsequent 
examinations  the  secretions  of  hydrochloric  acid  seems  to  become  less 
and  less.  If  we  observe  these  cases  for  a  long  time,  we  can  usually 
arrive  at  a  positive  decision. 

The  differential  diagnosis  between  nervous  dyspepsia  and  chronic 
gastritis  is  not  so  difficult.     In  the  latter  disease  some  direct  injury 
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can  usually  be  discovered  that  causes  gastritis.  Tlie  vomit  or  the 
stomach-contents  that  is  aspirated  usually  shows  reduced  hydrochloric 
acidity,  and,  as  a  rule,  contains  more  or  less  abimdant  quantities  of 
mucus.  The  appetite  is  reduced,  the  patients  can  tolerate  only  very 
digestible  food,  and  complain  of  severe  distress  as  soon  as  they  eat  any- 
thing indigestible.  We  need  not  enter  uito  all  these  details.  If  all  the 
factors  are  carefully  weighed,  and  particularly  if  the  stomach-contents  is 
systematically  and  repeatedly  examined,  nervous  dyspepsia  and  chronic 
gastritis  should  never  be  confounded. 

The  prognosis  of  nervous  dyspepsia  is  favorable  as  far  as  longevity 
is  concerned.  Personally  I  have  never  seen  a  case  that  led  to  death. 
Some  authors,  however,  as,  for  instance,  Fenwick,  have  reported  fatal 
cases.  The  prognosis  is  unfavorable  in  regard  to  the  duration  of  the 
disease  and  the  liability  of  recurrences. 

Treatment  should,  in  the  first  place,  be  directed  against  the  primary 
cause.  In  women  sexual  disorders  are  usually  made  responsible  for 
nervous  dyspepsia,  so  that  those  who  harbor  this  view  usually  advise 
treating  the  local  disorders  first.  This  view,  however,  is  only  partially 
correct.  Certain  diseases  of  the  sexual  organs  may  lead  to  nervous 
dyspepsia  in  one  case  and  not  in  another.  This  is  due  to  differences 
in  the  individual  irritability  of  the  nervous  system.  Some  people  are 
more  nervous  than  others,  so  that  reflex  irritation  occurs  more  readily 
and  becomes  manifest  by  disorders  in  different  areas  of  the  body.  Local 
treatment  of  the  sexual  disorder  may  lead  to  temporary  improvement 
and  even  a  cure  of  these  reflex  disorders,  but  as  the  nervous  predisposi- 
tion remains  there  will  always  be  a  tendency  to  recurrence.  If  the 
patient  is  afflicted  w^ith  some  serious  disorder  of  the  sexual  organs,  this 
may  be  cured,  but  a  positive  and  permanent  cure  of  nervous  dyspepsia 
should  not  be  expected  from  this  method,  just  as  little  as  we  can  expect 
to  cure  hysteria  by  curing  some  concurrent  sexual  disease.  All  that 
we  can  do  is  to  remove  the  starting-point  for  reflex  nervous  disorders ; 
the  nervous  predisposition  always  remains.  From  this  point  of  view 
we  can  understand  the  temporary  success  of  certain  operations,  and  can 
also  understand  why  recurrences  appear  nevertheless. 

If  mental  overexertion,  business  cares,  and  excitement,  [eye-strain], 
an  irregular  mode  of  life,  sexual  excesses,  abuse  of  alcohol  and  tobacco, 
lead  to  weakness  of  the  nervous  system  and  reduce  its  tone,  the  physi- 
cian must  insist  on  curing  all  these  habits  and  avoiding  all  these  inju- 
ries. In  mild  cases  this  is  all  that  is  needed  for  effecting  improvement. 
Those  patients  in  particular  who  perform  much  mental  labor  and  carry 
on  a  large  busmess,  lead  an  irregular  life,  or  go  much  into  society,  will 
be  very  much  benefited  by  a  sojourn  at  the  seashore  or  life  in  the  coun- 
try for  a  few  weeks.  In  this  way  the  nervous  exhaustion  is  relieved 
and  nervous  dyspepsia  cured  ;  as  soon,  however,  as  these  patients  return 
to  their  old  mode  of  life  the  old  symptoms  reappear,  and  are  usually 
worse  than  before.  In  cases  of  this  kind  the  physician  should  attempt 
to  change  the  mode  of  life  altogether  and  for  all  time.  It  is  almost 
impossible  to  designate  how  this  should  be  done.     If  the  patients  have 
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confidence  in  their  physician,  it  is  a  comparatively  easy  matter.  Numer- 
ous methods  have  been  devised  for  supportiiij^  and  strengthening  tlie 
nervous  system  ;  among  them  I  mention  u  variety  of  hydriatic  pro- 
cedures, massage,  electric  treatment,  general  faradization.  Psychic 
treatment  is  still  more  important  than  all  these  methods,  for  tlie  personal 
influence  of  the  physician  is  of  fundamental  inn)ortance  in  the  treatment 
of  these  cases.  Only  if  the  patient  has  full  confidence  in  the  physi- 
cian can  we  expect  any  good  results  ;  if  the  physician  knows  this  to  be 
the  case,  he  can  give  his  orders  with  a  certain  amount  of  authority,  and 
can  feel  that  his  directions  will  be  carried  out. 

There  is  no  particular  diet  for  these  cases.  The  patients  must  be 
taught  what  to  eat  and  liow  to  nourish  themselves.  A  strengthening 
diet  should  always  be  given,  and  an  irritating  diet  should  ])e  avoided. 
Occasionally  a  fattening  cure  may  be  indicated,  particularly  in  advanced 
cases  of  anorexia  (see  above).  In  very  severe  cases  of  nervous  dyspep- 
sia that  are  complicated  with  anorexia,  in  which  the  patients  are  very 
much  reduced,  artificial  feeding  through  the  sound  may  be  necessary, 
but  this  contingency  will  arise  in  exceptional  cases  only.  If  milk  is 
well  borne,  it  should  be  given  in  large  quantities  wherever  nutrition  is 
reduced.  Drugs  may  be  called  for  by  certain  symptoms,  but  not  by 
nervous  dyspepsia  itself.  The  indications  for  using  different  drugs  are 
the  same  as  in  other  diseases  of  the  stomach  that  produce  definite  symp- 
toms ;  thus,  stomachics  may  be  necessary,  or  if  hyperchlorhydria  exists, 
alkaline  remedies,  etc. 

I  need  hardly  mention  that  the  stools  should  be  regulated.  Both 
massage  and  irrigation  may  be  useful  in  individual  cases.  I  cannot 
enter  into  these  details  in  this  place.  A  course  of  treatment  in  some 
watering-place  has  often  been  found  advantageous.  Iron-waters,  sea- 
bathing, a  sojourn  in  the  mountains,  a  cold-water  cure,  may  all  be  in- 
dicated. The  course  of  treatment  should  be  selected  according  to  the 
general  health  of  the  patient  and  his  strength,  and  not  according  to  the 
degree  of  nervous  dyspepsia.  It  is  impossible  to  formulate  any  general 
rules  ;  the  only  way  to  treat  these  cases  correctly  is  to  individualize  and 
to  weigh  carefully  all  the  conditions  in  each  case. 

DISTURBANCES  OF   THE  STOMACH-FUNCTIONS  IN 
OTHER  DISEASES. 

In  the  preceding  sections  we  have  discussed  the  different  diseases 
of  the  stomach,  and  have  repeatedly  called  attention  to  the  relations 
that  exist  between  the  functions  of  the  stomach  and  general  diseases,  or 
diseases  of  particular  organs.  We  can  readily  understand  why  different 
diseases  sooner  or  later  affect  the  functions  of  the  stomach.  It  would 
lead  us  too  far  to  discuss  all  the  different  diseases  that  exercise  a  sec- 
ondary effect  on  the  stomach,  and  we  will  consequently  limit  our  dis- 
cussion to  those  disturbances  and  diseases  in  which  perversions  of 
gastric  function  are  particularly  conspicuous,  and  briefly  discuss  those 
conditions  that  have  not  been  considered  in  previous  sections. 
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The  Functions  of  the  Stomach  in  Febrile  Diseases. — In 

febrile  diseases  the  functions  of  the  digestive  organs  are  nearly  always 
disturbed.  The  secretion  of  saliva  is,  as  a  rule,  diminished,  the  appe- 
tite decreased,  and  the  function  of  the  stomach  more  or  less  perverted. 
The  fact  that  the  appetite  is  reduced  in  fever  does  not,  of  course,  justify 
us  in  concluding  that  the  functions  of  the  stomach  itself  are  perverted. 
A  healthy  subject  usually  introduces  just  so  much  food  as  is  necessary 
to  meet  the  demands  of  the  organism,  so  that  under  normal  conditions 
the  appetite  is  the  index  of  the  demand  of  the  body  for  food.  This 
regulatory  function  may  be  perverted  in  diiferent  directions.  We  have 
seen  that  it  is  altered  in  the  majority  of  diseases  of  the  stomach.  In 
fever  the  appetite  is  also  more  or  less  reduced,  so  that  the  patients  eat 
less  than  they  require ;  consequently  the  organism  consumes  its  own 
substance  and  the  patients  emaciate.  It  is  impossible  to  say  a  priori 
whether  this  reduced  demand  for  food  in  febrile  diseases  is  due  to  a 
perversion  of  gastric  function.  It  is  important  to  know  this  both  from 
a  theoretic  and  a  practical  point  of  view,  for  the  diet  in  febrile  dis- 
eases A\'ill  depend  largely  on  the  secretory  and  motor  powers  of  the 
stomach. 

The  functions  of  the  stomach  in  fever  have  been  made  the  subject 
of  particular  study  within  the  last  decade.  Manassein  ^  was  the  first 
to  perform  investigations  in  this  direction.  His  work  was  all  done 
with  animals,  and  he  found  that  the  gastric  juice  of  dogs  with  fever  did 
not  act  as  powerfully  as  the  gastric  juice  of  healthy  animals,  and  that 
it  required  the  addition  of  hydrochloric  acid  to  become  as  active  as 
normally.  Uifelmann  ^  studied  the  same  question  in  human  beings  with 
fever,  and  his  results  are,  of  course,  more  important.  In  some  instances 
he  found  a  reduction,  in  others  an  increase,  of  the  hydrochloric  acid.  Van 
der  Velden  ^  found  hydrochloric  acid  absent  in  a  case  of  typhoid  fever 
with  gastrectasy,  although  the  gastric  juice  of  this  patient  contained  free 
hydrochloric  acid  before  the  onset  of  the  fever.  Hydrochloric  acid  in 
this  case  remained  absent  throughout  the  course  of  the  febrile  process 
and  during  the  first  week  after  the  temperature  had  become  normal. 

Sassezki  *  studied  9  febrile  cases  with  varying  results.  He  did  not 
find  a  reduction  of  hydrochloric  acid  in  all  the  cases.  In  some  of  them 
hydrochloric  acid  was  deficient,  especially  if  the  patients  suffered  from 
dyspepsia. 

Edinger  ^  also  performed  some  investigations  on  tyj^hoid  fever  cases 
in  my  clinic,  and  showed  that  free  hydrochloric  acid  is  present  in  the 
stomach  even  during  continuous  fever  or  during  transitory  high  tem- 
perature. It  is  true  that  in  these  investigations  the  acid  was  not  quan- 
titatively determined,  but  merely  the  presence  of  free  hydrochloric  acid 
established.  Gluzinski^  did  not  find  uniform  conditions.  Wolfram,  who 
reported  these  investigations,  that  were  carried  out  chiefly  in  cases  suffer- 

^  Virchow's  Arch.^  vol.  Iv. 

2  "Die  Diut  in'  acuten  fieberhaften   Krankheiten,"   1887. — "  Beobachtungen   an 
einem  tcastrotornirten  Knaben,"  Dentach.  Arch.  f.  klin.  Med.,  vol.  xx. 

^  Berlin,  klin.    Woche7ischr.,   1877.  *  St.  Petersburg,  med.   Wochenschr.,  1859. 

^  Deutsch.  Arch.  f.  klin.  Med..,  vol.  xxix.  ^  Ibid.,  vol.  xlii. 
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ing  from  acute  infectious  diseases  (and  in  two  cases  of  chronic  febrile 
disease),  states  that  in  the  acute  infectious  cases  hydrochhjric  acid  was 
absent  from  the  stomach  during  the  entire  course  of  the  fever  (with  the 
exception  of  the  terminal  stage  of  abdominal  typhoid),  and  that  all 
peptic  power  was  lost.  If  a  certain  quantity  of  hydrochloric  acid  was 
added,  the  digestive  power  became  good,  showing  that  the  gastric  juice 
still  contained  pepsin.  As  soon  as  the  fever  stopped  the  digestive 
powers  of  the  gastric  juice  became  normal.  In  contradistinction  to 
these  findings  in  acute  cases,  Gluzinski  reports  normal  digestive  powers 
of  the  gastric  juice  in  chronic  febrile  diseases  even  during  the  fever. 
He  expresses  the  opinion  that  the  perversion  of  gastric  juice  in  febrile 
diseases  is  not  so  much  due  to  the  high  temperature  as  to  the  character 
of  the  infection.  The  investigations  of  Edinger  and  Sassezki,  that  I 
have  reported  above,  demonstrate  that  these  findings  are  not  universal. 
We  are  probably  justified  in  stating  that  in  acute  febrile  infectious  dis- 
eases the  production  of  hydrochloric  acid  is  more  frequently  reduced 
than  normal,  and  that  the  secretion  of  pepsin  is,  as  a  rule,  unchanged. 

It  remains  to  be  decided  how  this  decreased  secretion  is  brought 
about.  The  most  probable  assumption  is  that  the  fever  itself  is  respon- 
sible. Von  Xoorden  ^  showed  that  a  distinct  hydrochloric  acid  reac- 
tion can  be  obtained  in  fever  cases  if  coudunents  or  spices,  much  pepper 
or  salt,  are  administered  with  the  food,  and  this  speaks  in  favor  of  this 
view. 

In  chronic  cases  the  results  vary  still  more  than  in  acute  febrile  dis- 
eases. In  some  instances  the  values  for  hydrochloric  acid  are  found 
normal,  in  others  reduced,  and  no  uniformity  or  regularity  has  so  far 
been  discovered.  In  many  instances  the  values  for  hydrochloric  acid 
have  been  found  normal,  and  the  peptic  power  good  even  though  the 
fever  was  relatively  high.  Possibly  the  stomach  gradually  adapts  itself 
to  the  fever.  In  addition  to  the  protracted  fever  other  factors,  how- 
ever, undoubtedly  play  a  role  ;  for  instance,  the  general  strength  of  the 
patient,  the  character  of  the  disease,  etc. 

Varying  results  have  even  been  obtained  in  the  same  disease. 
Schett}^,^  in  pulmonary  tuberculosis,  for  instance,  found  the  hydro- 
chloric acid  production  normal  in  the  morning,  and  in  some  cases  even 
increased,  whether  the  patients  developed  much  fever  or  had  no  fever 
at  all.  He  also  failed  to  find  any  relation  between  the  motor  powers 
of  the  stomach  and  the  fever,  or  the  intensity  or  the  duration  of  the 
disease-process.  Rosenthal,^  on  the  other  hand,  found  free  hydrochloric 
acid  constantly  in  several  cases  of  phthisis  that  developed  no  subjective 
dyspeptic  disturbances  but  suffered  from  high  fever. 

Hildebrandt*  some  time  ago  performed  a  number  of  investigations 
in  my  clinic  that  seem  to  be  more  valuable  because  they  w^ere  carried 
out  with  all  necessary  precautions  and    with    modern  methods.     He 

1  Lehrhuch  der  Pathologie  des  Stoffwechsels,  1893. 
'^  Deutsch.  Areh.f.  klin.  yied.,  vol.  xliv. 
3  Berlin,  klin.   Wochenschr.,  1888,  No.  45. 
*  Deutsch.  7ned.  Wochenschr.,  1889,  No.  15. 
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investigated  advanced  cases  of  tuberculosis  throughout.  The  results 
apparently  varied  in  his  series,  for  in  some  patients  he  found  hydro- 
chloric acid  constantly  present,  in  others  constantly  absent,  and  in  some 
cases  it  was  present  or  absent  at  different  times.  On  careful  investiga- 
tion, however,  a  certain  regularity  could  be  discovered.  The  cases  in 
which  free  hydrochloric  acid  was  present  usually  had  no  fever,  whereas 
those  in  which  it  was  absent  suffered  from  a  continuous  type  of  fever. 
Where  hydrochloric  acid  was  absent  at  one  time  and  present  at  another, 
it  was  found  that  it  was  absent  in  those  cases  in  which  the  evening 
temperature  was  high,  and  present  when  it  was  low.  These  observa- 
tions indicate  that  the  rise  of  temperature,  and  not  the  disease-process 
itself,  exercises  a  distinct  influence  on  the  secretion  of  hydrochloric  acid, 
and  this  view  is  corroborated  by  the  observation  that  a  reduction  of 
the  fever  by  antipyrin  leads  to  reappearance  of  free  hydrochloric  acid. 
While  we  are  hardly  justified  in  applying  the  results  of  these  observa- 
tions to  fever  in  general  or  to  ever}^  febrile  disease,  they  show  us  that  the 
secretion  of  gastric  juice,  like  the  secretion  of  other  digestive  fluids,  may 
be  reduced  by  fever. 

Different  febrile  diseases  influence  this  secretion  in  a  different  way, 
and  even  in  individual  cases  the  effect  of  fever  is  manifested  differently, 
so  that  in  the  one  case  the  disturbances  produced  are  mild,  in  the  other 
more  severe.  We  may  summarize  the  results  of  all  the  investigations 
we  have  recorded  by  saying  that  fever  in  general  depresses  gastro- 
intestinal secretion. 

The  motor  function  of  the  stomach  seems  to  be  less  involved  in 
fever  than  the  secretory  function.  I  failed  to  observe  any  prolongation 
of  the  time  of  digestion  «in  the  majority  of  cases  that  I  examined. 
Immermann,^  von  IS^oorden,^  and  others  have  discovered  the  same.  The 
powers  of  absorption,  however,  as  far  as  we  can  judge  by  the  potassium 
iodid  method,  seem  to  be  impaired  in  fever  (Sticker,^  Zweifel  *).  Sticker 
has  also  shown  that  absorption  is  more  rapid  in  fever  when  the  tem- 
perature-curve is  going  down  rapidly;  when  it  is  rising  the  time  of 
absorption  is  usually  prolonged. 

The  Functions  of  the  Stomach  in  Anemia  and  Chlorosis. 
— Anemia  and  chlorosis  must  be  differentiated.  Chlorosis  is  an  inde- 
pendent disease  of  obscure  nature  and  origin,  characterized  chiefly  by 
deficient  regeneration  of  the  blood  from  causes  that  remain  unknown. 
Anemia,  on  the  other  hand,  is  due  to  some  direct  injury,  profuse  loss  of 
blood,  hemolysis,  or  other  factors  that  reduce  the  quantity  of  blood. 
The  causes  of  anemia  are  known,  although  they  cannot  be  demonstrated 
in  every  case.  The  primary  cause  of  chlorosis  is  unknown.  Chlorosis, 
too,  leads  to  anemia,  to  impoverishment  of  the  blood  ;  but  anemia  is  not 
necessarily  chlorosis. 

I  call  particular  attention  to  these  differences  because  many  investi- 

1  Verhandl.  des  VII.  Conrj.  f.  innere  Med.,  1889,  p.  219. 

^  LpJirhuch  der  Pathologie  des  Sfoffioechsels,  1893. 

^  Berlin,  klin.   Wochenschr.,  1885. 

*  Deutsch.  Arch.  f.  klin.  Med.,  1886,  vol.  xxxix. 
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gators  have  beeu  inclined  to  apply  to  chlorosis  the  results  of  their  ex- 
periments on  animals  that  were  made  anemic,  and  to  argue  that  tlie  dis- 
turbances of  gastric  function  discovered  in  these  animals  were  identical 
with  those  found  in  chlorosis.  This  view  is  not  justified,  for  we  do  not 
know  whether  or  not  the  digestive  organs  are  injured  in  the  same  way 
in  both  diseases.  This  question  cannot  be  decided  by  animal  experi- 
ments, but  only  by  clinical  observation  on  human  subjects. 

We  may  expect  a  i^riorl  to  find  that  anemia  and  chlorosis  will  exei- 
oise  similar  secondary  eifects  on  the  organs  of  digestion.  Both  in 
anemia  and  chlorosis  do  we  find  numerous  digestive  perversions.  In 
some  cases,  however,  they  are  completely  absent,  in  others  they  are 
transitory  and  slight,  in  still  others  they  are  very  conspicuous.  Why 
this  is  the  case  we  do  not  know.  It  must  never  be  forgotten,  however, 
that  the  diagnosis  of  chlorosis  and  anemia  is  not  always  positive.  Let 
me  refer  to  two  diagnostic  errors  that  are  frequently  committed.  Cases 
of  latent  ulcer  are  frequently  taken  for  simple  chlorosis,  and  atrophy  of 
the  gastric  mucosa  is  taken  for  severe  anemia,  chiefly  because  no  typical 
stomach-symptoms  are  observed.  The  latter  cases  have,  of  recent 
years,  been  made  the  subject  of  particular  study.  If  all  cases  of  anemia 
and  chlorosis  are  "  thrown  into  the  same  pot,"  and  we  content  ourselves 
with  determining  statistically  how  many  times  the  secretion  of  gastric 
juice  is  increased,  how  many  times  it  is  normal  or  diminished,  great 
variations  will  naturally  be  found.  But  even  if  we  differentiate  strictly 
between  anemia  and  chlorosis  we  may  obtam  varying  results.  If 
anemia,  for  instance,  is  the  direct  result  of  a  serious  hemorrhage  in  a 
person  who  was  perfectly  healthy  before,  the  secretion  of  gastric  juice 
will  not  be  perverted  in  the  same  sense  as  in  a  case  in  which  anemia  is 
combined  with  atrophy  of  the  gastric  mucosa.  I  merely  mention  this 
in  order  to  explain  the  apparently  contradictory  results  that  different 
authors  report. 

Subjective  gastric  disturbances  and  hyperesthesia,  more  or  less  severe 
pain  in  the  stomach,  or  even  gastralgia,  are  found  both  in  chlorosis  and 
anemia.  These  symptoms  appear  more  frequently  after  eating  than 
when  the  stomach  is  empty,  and,  as  a  rule,  in  attacks  and  at  irregular 
intervals,  or  occasionally  at  regular  intervals  for  a  long  time. 

The  pain  may  be  due  to  different  causes.  It  may  either  be  a  purely 
nervous  hyperesthesia  or  it  may  be  due  to  hyperchlorhydria,  causing 
spasmodic  contraction  of  the  stomach.  In  still  other  cases  there  may 
be  hemorrhagic  erosions  or  a  latent  ulcer.  Again,  the  stomach  may  be 
displaced — for  instance,  vertically  ;  this  is  particularly  frequent  in  women 
and  young  girls.  As  soon  as  the  stomach  becomes  distended  the 
pyloric  portion  is  bent  and  violent  attacks  of  cardialgia  may  supervene. 
I  need  hardly  mention  that  we  should  not  confound  this  pain  with  pain 
in  other  portions  of  the  intestinal  tract,  particularly  in  the  transverse 
colon.  As  a  matter  of  fact,  intestinal  colic  is  very  frequently  con- 
founded with  cardialgia. 

The  only  way  in  which  to  determine  the  primary  cause  of  these 
symptoms  is  to  examine  the  patient  very  carefully,  both  in  regard  to 
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the  secretion  of  gastric  juice  and  the  position,  form,  and  size  of  the 
stomach,  and  the  motor  powers  of  the  organ. 

Aside  from  pain  we  frequentlv  find  perversions  of  the  appetite  in 
chlorotic  and  anemic  subjects.  Many  patients  crave  acid  food,  and  others, 
on  the  contrary,  food  that  can  bind  acid.  The  only  way  in  which  to 
determine  whether  these  and  similar  complaints  are  merely  subjective 
or  whether  they  are  due  to  some  functional  perversion  is  to  analyze  the 
stomach-contents  with  care.  But  even  if  organic  changes  are  absent 
and  the  functions  of  the  stomach  are  found  normal,  we  do  not  know  by 
any  means  that  the  symptoms  are  the  direct  result  of  chlorosis.  The 
only  way  in  which  to  determine  the  relation  between  the  symptoms  and 
chlorosis  is  to  study  each  case  for  a  long  time.  In  chlorosis  and  anemia 
the  nervous  system  may  be  involved,  of  course ;  so  that  in  many  of  these 
instances  we  are  possibly  dealing  with  nervous  dyspepsia.  The  only 
way,  however,  to  deteimine  the  real  significance  of  the  symptoms  is  to 
examine  the  patients  with  scrupulous  care. 

It  is  important  to  study  the  secretion  of  gastric  juice,  and  partic- 
ularly of  hydrochloric  acid,  in  all  these  cases,  chiefly  because  the  appe- 
tite is  reduced,  and  we  must  know  how  to  feed  these  patients. 

Many  authors  have  accepted  Manassein's  ^  statement  that  the  pro- 
duction of  hydrochloric  acid  is  reduced  in  animals  with  anemia,  and 
have  applied  his  results  to  man,  so  that  they  operate  on  the  basis  that 
the  production  of  hydrochloric  acid  is  reduced  both  in  ^lorosis  and 
anemia.  They  even  go  so  far  as  to  administer  hydrochloric  acid  to 
chlorotics. 

"^Miile  I  attach  much  importance  to  animal  experiments,  I  do  not 
believe  that  we  are  justified  in  applying  the  results  obtained  from 
animal  experiments  to  pathologic  conditions  in  man.  I  am  particularly 
opposed  to  instituting  treatment  on  the  basis  of  such  experiments  in 
cases  in  which  clinical  examination  of  the  patient  himself  can  teach  us 
much  better  what  to  do.  In  chlorosis,  for  instance,  the  \dew  is  gener- 
ally prevalent  that  the  production  of  hydrochloric  acid  is  reduced.  As 
a  matter  of  fact,  I  find  that  the  hydrochloric  acidity  is  frequently  very 
great.  I  refer  to  my  own  investigations  and  the  iuvestigations  of  my 
pupils,  Griine  ^  and  Osswald.^ 

AYhen  I  first  made  these  statements  they  were  opposed  by  many. 
Hitter  and  Hirsch,^  for  instance,  found  a  reduction  of  hydi'ochloric  acid 
in  2  cases  of  chlorosis  and  anemia,  the  reduction  being  greater  in 
simple  anemia  than  in  chlorosis.  As  against  this,  Schatzell '  later 
reported  30  cases  of  chlorosis  from  the  same  clinic  (Leube),  in  which 
superacidity  was  present  22  times. 

It  would  lead  us  too  far  to  enumerate  all  the  different  statements 
in  regard  to  this  matter  that  have  been  made  by  various  authors. 
Some  of  the  investigations  were  performed  A^-ith  methods  that  were  not 
universally  recognized ;  in  other  instances  anemia  and  chlorosis  werf 

1  Virch<nD^s  Arck.^  vol.  Iv.  ^  Inaug.  Diss.,  Giessen.  1890. 

^  Munch,  med.  Wochenschr.,  1894.  *  Zeitschr.  f.  klin.  Med.,  vol.  xii*. 

*  Inaug.  Diss.,  Wiirzburg,  1892. 
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not  differentiated.  In  nearly  all  the  reports  careful  statements  in  regard 
to  the  motor  function  of  the  stomach,  etc.,  are  absent.  Among  the 
cases  reported  many  were  undoubtedly  not  gcmiine  chlorosis.  1  think 
we  should  exclude  anemia  from  our  studies,  as  it  is  not,  like  chlorosis, 
a  disease  sui  (/cneris,  and  should  include  only  pure  and  uncomplicated 
cases  of  chlorosis  in  deciding  this  question.  The  significance  of  anemia 
we  know  varies  in  different  cases,  so  that  we  may  expect  a  priori  to 
find  great  variations  in  the  secretion  of  gastric  juice. 

It  may  be  considered  established  that  in  chlorosis  there  is  no  lack 
of  hydrochloric  acid.'  I  have  found  hyperacidity  in  the  majority  of 
cases  of  pure  chlorosis,  and  cannot  say  why  so  many  other  authors  have 
found  such  varying  results,  as  they  did  not  publish  all  the  details  of 
their  different  cases.  At  all  events,  hydrochloric  acid  is  not  indicated 
in  the  treatment  of  chlorosis.  This  drug  and  other  remedies  intended 
to  stimulate  gastric  secretion  were  formerly  very  popular. 

In  anemia  the  findings  vary  greatly,  as  is  to  be  expected.  Anemia 
is  a  sequel  of  a  variety  of  different  diseases,  so  that  in  some  cases  the 
secretion  of  hydrochloric  acid  is  normal,  in  others  decreased,  and  rarely 
increased.  I  have  found  the  production  of  hydrochloric  acid  most 
frequently  decreased  in  anemia.  The  relation  between  achylia  gastrica 
and  anemia  is  still  obscure.  I  refer  for  this  matter  to  the  section  on 
Achylia  Grastrica. 

The  motor  function  of  the  stomach,  to  judge  from  my  observa- 
tions, is  usually  normal  or  occasionally  increased  in  nearly  all  cases  of 
chlorosis  and  in  the  majority  of  cases  of  anemia.  Even  if  the  secre- 
tion of  gastric  juice  is  greatly  reduced,  or  if  there  is  complete  achylia 
gastrica,  the  motor  power  may  be  found  normal.  We  must  conclude, 
therefore,  that  wherever  the  motor  power  is  perverted  this  is  not  due  to 
perversions  of  secretion,  but  to  some  other  complication.  In  achylia 
gastrica,  for  instance,  in  which  the  secretion  of  gastric  juice  is  reduced 
or  almost  inhibited,  disturbances  of  motility  can,  of  course,  more  readily 
occur  than  if  the  secretion  of  gastric  juice  is  normal  or  increased. 

We  may  consider  it  established,  therefore,  that  in  simple  chlorosis 
the  secretory  and  motor  powers  of  the  stomach  are  not,  as  a  rule,  de- 
creased ;  on  the  contrary,  more  frequently  increased.  Nevertheless 
dyspeptic  symptoms  may  develop.  The  complaints  of  the  patient  are 
out  of  proportion  to  the  functional  disturbances  in  the  stomach.  In 
cases  of  this  kind,  therefore,  we  are  justified  in  giving  frequent  meals 
that  are  not  too  voluminous.  We  will  often  see  the  symptoms  dis- 
appear rapidly  and  the  patients  recover  under  this  regime,  whereas  the 
symptoms  persist  if  the  stomach  is  spared.  In  other  cases  of  chlorosis 
we  quite  frequently  find  anomalies  in  the  position  of  the  stomach — 
gastroptosis.  Under  these  circumstances  propulsion  of  the  ingesta  is 
rendered  more  difficult,  and  this  feature  must  be  considered  in  pre- 
scribing the  diet.     Gastroptosis  is  a  frequent  complication  of  chlorosis. 

1  Schneider  (Virchow's  Arch.,  vol.  cxlviii.)  found  anacidity  in  'A.2  per  cent,  of  his 
cases.  I  fail  to  understand  these  results,  for  I  have  never  found  true  anacidity  in 
chlorosis. 
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Dilatation  of  the  stomach,  on  the  other  hand,  is  always  due  to  some 
particular  cause  other  than  chlorosis. 

In  anemia  we  find  greater  variations  in  regard  to  the  stomach  than 
in  chlorosis.  It  is  particularly  important,  therefore,  to  study  carefully 
the  functions  of  the  stomach,  its  size,  position,  and  outline  in  each  case 
of  anemia.     Only  if  this  is  done  can  Ave  prescribe  a  rational  diet. 

Tlie  Functions  of  the  Stomach  in  Heart-lesions. — A 
long  time  ago  I  ^  called  attention  to  the  fact  that  the  secretion  of  gas- 
tric juice,  or  rather  the  secretion  of  hydrochloric  acid,  is  reduced  during 
the  stage  of  compensation  of  certain  lesions  of  the  heart.  I  described 
2  cases  that  demonstrated  this  finding.  Hiifler,^  guided  by  his  ex- 
periments in  the  clinic  at  Erlangen,  claims  that  the  production  of  hydro- 
chloric acid  is  reduced  or  inhibited  in  all  diseases  of  the  heart,  whether 
or  not  they  involve  the  valves  or  the  muscles,  and  that  this  gastric 
perversion  is  due  to  stasis  even  in  cases  in  which  stasis  is  not  other- 
wise pronounced. 

Hiifler's  methods  of  examination  were  not,  in  my  opinion,  suffi- 
ciently accurate  to  enable  him  to  determine  this  question.  Aspiration 
of  the  stomach-contents  two  hours  after  a  test-meal  certainly  yields  no 
positive  information,  so  that  I  hardly  feel  justified  in  discussing  Hiifler's 
experiments  in  detail.  Einhorn,^  Adler  and  Stern,*  and  others  have 
performed  similar  experiments. 

The  results  of  all  these  investigations,  including  my  own,  vary 
greatly.  In  the  majority  of  cases  the  secretion  of  gastric  juice  and  the 
motor  powers  of  the  stomach  were  found  normal,  particularly  if  the 
heart-lesion  was  well  compensated.  In  later  stages,  if  compensation 
was  disturbed,  the  secretion  of  gastric  jnice  was  found  reduced,  par- 
ticularly if  symptoms  of  stasis  were  very  marked  and  2:)ersisted  for  a 
long  time.  It  was  often  found  that  the  stomach  contained  free  hydro- 
chloric acid  after  a  test-breakfast,  but  not  after  a  large  test-meal.  This 
seems  to  indicate  that  the  stomach  can  perform  its  functions  to  a  cer- 
tain extent,  but  that  it  cannot  master  large  meals — in  other  words, 
that  its  powers  are  slightly  reduced.  This  observation  shows  us  again 
that  a  test-breakfast  may  aid  in  deciding  certain  questions — for  instance^ 
whether  or  not  the  gastric  mucosa  still  secretes  gastric  juice — ^but  that 
it  does  not  enable  us  to  formulate  a  positive  judgment  in  regard  to  the 
normal  powers  of  the  stomach.  This  is  one  of  the  chief  reasons  why 
both  meals  should  be  administered  in  every  case  of  stomach- trouble. 

The  Functions  of  the  Stomach  in  Tuberculosis. — Much 
has  been  written  in  regard  to  the  functions  of  the  stomach  in  phthisis, 
and  the  results  published  vary  greatly.  Clinical  observation  alone 
teaches  us  that  gastric  disturbances  may  be  severe  or  slight,  or  altogether 
absent  in  phthisis.  Frequently  phthisis  begins  with  gastric  disturb- 
ances, or  rather  gastric  symptoms  are  the  most  conspicuous  symptoms 
at  the  onset  of  the  disease.  The  patients  complain  of  heartburn,  belch- 
ing, frequent  nausea,  pressure  and  fulness  in  the  region  of  the  stomach, 

^  Zeiischr.  f.  klin.  Med,,  vol.  xi.  ^  Munch.  ')ned.   Wochenschr.,  1889. 

^  Beidin.  klin.   Wochenschr.,  1889.  *  Ibid.,  1889. 
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loss  of  appetite  or  fluctuations  of  the  appetite,  occasionally  even  of 
vomiting.  The  lung  symptoms  at  the  same  time  are  so  insignificant 
that  the  patients  overlook  them.  This  condition  has  been  called  pre- 
tuberculous  dyspepsia.  See  -^  has  proposed  the  name  "  latent  dyspeptic 
phthisis  "  for  cases  in  which  the  phthisic  process  is  masked  by  dyspep- 
tic symptoms. 

In  the  later  terminal  stages  of  the  disease  we  also  see  dyspeptic 
symptoms.  At  this  stage  the  appetite  may  be  lost  completely ;  the 
patients  complain  of  pressure  and  fulness  in  the  epigastrium,  nausea, 
and  vomiting.  These  symptoms  may  be  nervous  in  character  ^  or  they 
may  be  due  to  the  fever,  or  to  distinct  gastric  changes,  as  amyloid  degen- 
eration of  the  mucosa.  Edinger  ^  has  reported  a  case  of  this  kind  from 
my  clinic.    Or  again,  atony  and  ectasy  may  be  present  as  complications. 

Only  direct  examination  can  reveal  the  primary  cause  of  the  dys- 
peptic disturbances.  The  results  of  this  examination  may  vary  greatly. 
Brieger^  has  reported  a  large  number  of  investigations  in  the  functions 
of  the  stomach  in  phthisis.  He  studied  64  cases  and  performed  300 
individual  examinations.     Klemperer^  studied  14  cases. 

Of  Brieger's  64  cases,  31  were  cases  of  advanced  phthisis  with  con- 
tinuous fever,  27  of  moderate  phthisis  with  more  or  less  intense  fever, 
and  6  incipient  cases  without  fever.  Brieger  summarizes  the  results  of 
his  investigations  as  follows  : 

"  Normal  chemism  was  found  in  only  1 6  per  cent,  of  the  advanced 
cases,  whereas  in  the  others  there  was  more  or  less  insufficiency ;  in  9.6 
per  cent,  of  the  cases  complete  absence  of  the  normal  products  of  gastric 
secretion  was  found.  In  the 'moderate  cases  gastric  juice  was  normal 
in  only  33  per  cent. ;  in  all  others  there  was  perversion  of  gastric 
secretion  that  varied  in  intensity,  and  in  Q.Q  per  cent,  the  normal 
products  of  secretion  were  completely  absent.  In  the  initial  stages  the 
number  of  cases  with  normal  secretion  was  equal  to  that  with  perver- 
sions." 

Of  Klemperer's  cases,  10  were  in  the  initial  stages,  only  3  were  in 
advanced  stages,  and  1  was  moderate.  In  the  beginning  the  secretoiy 
powers  of  the  stomach  were  usually  found  increased,  frequently  normal, 
and  rarely  reduced ;  in  the  terminal  stages  always  greatly  reduced. 

Klemperer  also  found  the  motor  power  of  the  stomach  reduced  in 
all  forms  of  phthisic  dyspepsia.  In  the  initial  stages,  it  is  true,  this 
reduction  was  very  slight.  True  dilatation  was  absent  in  all  cases.  In 
the  terminal  stage  the  motor  powers  of  the  stomach  were  greatly  re- 
duced. Brieger  also  found  the  motor  action  greatly  retarded  in  cases 
in  which  the  secretion  of  gastric  juice  was  greatly  reduced. 

My  own  experience  agrees  more  or  less  with  all  the  essential  points 
of  these  investigations.     Hildebrandt  ^  has  shown  by  his  investigations 

^  See,  "  Bacillare  Lungenphthise, "  1886.     Translated  by  Salomon. 

2  Berlin,  klin.  Wochensehr.,  1880;  Deidseh.  Arch.  f.  klin.  Med.,  vol.  xxix. 

^  Deutsch.  med.   Wochensehr.,  1889,  No.  14. 

*  Berlin,  klin.   Wochensehr..,  1889,  No.  11. 

^  Deutsch.  med.  Wochensehr.,  1889,  No.  15. 
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in  my  clinic  that  free  hydrochloric  acid  may  be  present  even  in  pro- 
nounced phthisis,  but  that  in  cases  with  continuous  fever  free  hydrochloric 
acid  is  usually  absent.  That  the  secretion  of  gastric  juice  is  directly 
influenced  by  the  fever  was  shown  by  the  experiment  with  antipyrin, 
for  here  the  reduction  of  the  temperature  usually,  though  not  always, 
led  to  an  improvement  in  the  secretion  of  gastric  juice.  Gastric  secre- 
tion may,  of  course,  also  be  reduced  by  amyloid  degeneration  of  the 
mucosa  or  by  gastritis. 

We  see  from  all  this  that  the  functions  of  the  stomach  may  be 
damaged  by  a  number  of  factors  in  bacillary  phthisis.  The  primary 
cause  of  dyspepsia  in  each  individual  case  can  only  be  determined  by 
careful  examination  of  the  gastric  juice.  It  is  important  for  practical 
purposes  to  know  this  primary  cause,  for  forced  alimentation  should 
only  be  performed  if  the  secretory  and  motor  powers  of  the  stomach  are 
thoroughly  understood.  It  is  certainly  rational  to  institute  this  treat- 
ment in  cases  of  phthisis  that  are  much  emaciated,  and  to  do  everything 
to  raise  the  nutrition  of  these  patients  ;  but  if  it  is  done  at  all,  the 
powers  of  the  stomach  should  certainly  be  carefully  studied  and  con- 
sidered. 

The  Functions  of  the  Stomach  in  Diabetes  Mellitus. — 
Very  important  work  has  been  done  on  the  relation  between  diabetes 
mellitus  and  the  functions  of  the  stomach.  Honigmann,^  Krause^  in 
my  clinic,  Rosenheim,^  Gans,*  Sge,^  Cantani,*'  have  all  worked  along 
these  lines.  They  were  particularly  interested  in  this  subject,  because 
polyphagia  is  so  frequent  in  diabetes,  and  it  seemed  important  to  inves- 
tigate the  functions  of  the  stomach  in  this  disease.  A  priori  an  increase 
of  functional  activity  was  to  be  expected  more  than  a  decrease.  It 
appears,  however,  that  the  investigations  of  different  authors  have 
yielded  varying  results.  I,^  for  instance,  found  pronounced  hyperacidity 
in  a  diabetic  case  at  the  time  of  increased  appetite.  As  soon  as  the 
appetite  lessened,  normal  acidity  was  reestablished.  Rosenstein  exam- 
ined 10  diabetics,  and  found  the  secretion  of  gastric  juice  normal 
in  4  and  abnormal  in  6.  In  2  of  these  cases  free  hydrochloric  acid 
was  absent  for  a  long  time,  but  appeared  again  later  on.  In  a  third 
case  free  hydrochloric  acid  was  sometimes  present,  sometimes  absent. 
Rosenstein  attributes  this  changeability  to  a  neurosis  of  the  stomach 
analogous  to  other  diabetic  neuroses.  In  a  fourth  case  free  hydrochloric 
acid  was  only  found  toward  the  end  of  the  investigation.  Here  post- 
mortem examination  revealed  a  localized  atrophy  of  the  gastric  glands, 
but  the  lesion  was  too  small  to  account  for  the  deficient  secretion.  In 
2  other  cases  Rosenstein  failed  to  find  free  hydrochloric  acid  at  any 
time.  The  autopsy  findings  in  3  other  diabetics  are  also  impor- 
tant, although  the  gastric  juice  was  never  examined  during  life,  for  in 

1  Deutsch.  med.   Wochenschr.,  1890,  No.  43.         ^  Jnaug.  Diss.,  Giessen,  1890. 
'  Berlin,  klin.   Wochenschr.,  1890,  No.  13. 
*  Verhandl.  d.  IX-  Cong.  f.  inner- e  Med.,  Wiesbaden,  1890. 

s  See,  "  Les  maladies  de  I'estomac,  jugees  par  un  nouveau  reactif  chimique." 
Communication  to  the  Academie  de  Medecine,  January,  1888. 

6  II  Morgagni,  1883.  ''  Zeitschr.  f.  klin.  Med.,  vol.  xii. 
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these    3  cases  advanced  interstitial  gastritis  was  found  involving  large 
areas  of  the  mucosa ;  in  these  areas  the  glands  were  destroyed. 

Rosenstein,  therefore,  believes  that  the  gastric  symptoms  in  diabetes 
originate  in  different  ways.  If  free  hydrochloric  acid  is  always  absent 
in  diabetes,  we  must  think  of  atrophy  of  the  glandular  apparatus  of  the 
stomach  due  to  interstitial  inflammation.  In  other  cases  in  which  free 
hydrochloric  acid  is  absent  for  short  or  long  periods  of  time,  this  must 
be  considered  to  be  due  to  a  neurosis  of  the  stomach. 

Gans  examined  10  cases  of  diabetes  of  different  deo-ree.  The  results 
of  this  investigator  are  more  or  less  uniform,  for  he  found  that  the 
composition  of  the  gastric  juice  was  in  no  wise  related  to  the  production 
of  sugar,  and  that  fluctuations  in  the  chemism  of  the  gastric  juice 
occurred  in  the  same  individual  without  any  relation  to  the  percentage 
of  sugar  excretion.  In  6  cases  distinct  hydrochloric  acid  reactions  could 
be  obtained ;  in  4  cases  the  reactions  were  negative.  The  motor  power 
of  the  stomach  was  normal  in  all  of  the  cases. 

Honigmann  examined  8  cases  of  diabetes,  some  mild,  some  of 
medium  severity.  He  performed  45  single  analyses  of  the  stomach  in 
all.  Four  of  these  cases  were  normal  as  regards  gastric  secretion ; 
only  here  and  there  was  slightly  increased  hydrochloric  acidity  found. 
In  3  of  the  cases  free  hydrochloric  acid  reactions  were  never  obtained, 
but  the  motility  of  the  stomach  was  found  to  be  good.  In  the  remaining 
case  the  gastric  juice  was  found  perfectly  normal  the  first  time  it  was 
examined,  but  free  hydrochloric  acid  was  absent  in  the  11  examina- 
tions that  were  made  afterward ;  the  total  acidity  at  the  same  time  was 
very  slight. 

We  are  unable  to  draw  any  general  conclusions  from  these  investi- 
gations.    "VYe  may,  however,  summarize  the  results  as  follows  : 

In  diabetes  no  direct  connection  can  be  shown  to  exist  between 
polyphagia  and  the  amount  of  hydrochloric  acid  secreted.  A  definite 
relation  was  found  only  in  the  first  of  the  cases  that  I  reported.  While 
it  is  true  that  the  acidity  of  the  gastric  juice  is  occasionally  increased, 
this  can  hardly  be  considered  the  cause  of  polyphagia  ;  it  is  more  prob- 
able that  the  stomach,  under  these  circumstances,  reacts  to  the  increased 
work  it  has  to  do  by  a  secondary  increased  secretion  of  gastric  juice. 

Honigmann  has  argued  that  we  are  not  justified  in  diagnosing 
atrophy  of  the  gastric  mucosa  even  in  the  cases  of  anacidity  in  which 
the  color-reactions  are  negative.  Only  if  no  hydrochloric  acid  whatever 
is  produced  should  we  make  such  a  diagnosis.  Many  of  the  investiga- 
tions that  have  been  published  so  far  are  worthless  in  this  respect, 
although  a  few  of  them  seem  to  indicate  that  atrophy  of  the  gastric 
mucosa  may  occasionally  occur  in  diabetes.  Future  investigation  will 
have  to  show  whether  or  not  in  many  cases  the  absence  of  free  hydro- 
chloric acid  is  due  to  the  increased  motility  and  the  rapid  propulsion  of 
the  ingesta.  This  is  Honigmann's  view,  for  he  ascribes  the  lack  of  hydro- 
chloric acid,  or  rather  the  absence  of  a  free  hydrochloric  acid  reaction, 
to  this  increased  motility.  Whether  or  not  Rosenstein  is  correct  when 
he  calls  the  cases  in  which  the  analysis  of  the  gastric  juice  reveals  great 
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variations,  neuroses  of  the  stomach,  remains  to  be  determined.  Honig- 
mann  warns  particularly  against  drawing  any  general  conclusions  of 
this  character,  as  errors  in  method  are  so  liable  to  occur. 

The  fact  that  the  motor  power  of  the  stomach  is  so  good  is  remark- 
able. This  was  observed  to  be  the  case  both  in  our  patients  and  in  the 
cases  reported  by  Gans.  It  explains  why  the  stomach,  despite  the 
existence  of  polyphagia,  can  digest  such  large  amounts  of  food,  and  why 
digestion  remains  undisturbed  even  though  the  secretory  powers  of  the 
stomach  are  reduced. 

The  Functions  of  the  Stomach  in  Diseases  of  the  Kid- 
neys.— Very  little  work  has  been  done  on  the  relationship  between 
nephritis  and  perversions  of  gastric  function,  although  gastric  disturb- 
ances are  relatively  frequent  in  nephritis.  This  subject  is  particularly 
important  because  the  diet  has  to  be  so  carefully  considered  in  treating 
kidney  cases.  See  ^  and  Lenhartz  ^  each  examined  1  case  and  found 
anacidity.  Schneider^  found  hyperacidity  in  1  case  and  anacidity  in 
3  cases.  Krawkow,*  Zipkin,^  and  in  particular  Biernacki,^  have 
performed  more  careful  and  exhaustive  investigations.  Zipkin  found 
hypoacidity  once  in  4  cases,  and  normal  or  increased  hydrochloric 
acid  secretion  in  all  the  rest.  Krawkow  found  normal  acidity  4 
times  in  26  patients,  hyperacidity  14  times,  and  anacidity  8  times. 
Biernacki  has  performed  the  most  exhaustive  investigations.  He 
studied  25  cases  of  nephritis ;  among  them  cases  of  acute  and  inter- 
stitial nephritis.  He  found  that  the  secretion  of  gastric  juice  is  in 
general  reduced  in  all  cases  of  inflammation  of  the  kidney,  and  that  the 
degree  of  this  reduction  varies  in  different  cases.  Occasionally  hydro- 
chloric acid  was  found  absent.  He  also  showed  that  the  quantity  of 
free  hydrochloric  acid  seemed  to  be  reduced  in  proportion  to  the  extent 
of  edema,  the  excretion  of  albumin,  and  the  reduction  in  the  total  quan- 
tity of  urine  excreted. 

Biernacki  also  found  that  free  hydrochloric  acid  is  usually  absent  in 
severe  cases  of  nephritis  during  the  stage  of  edema,  and  is  present  in 
the  milder  cases  in  large  or  small  quantities.  The  secretion  of  pepsin 
is  also  reduced  even  in  mild  cases.  The  motor  power  of  the  stomach, 
on  the  other  hand,  is  frequently  found  increased,  not  only  in  mild  cases, 
but  also  in  old,  chronic  cases.  Biernacki  expresses  the  opinion  that  the 
reduction  of  gastric  secretion  during  the  period  of  oliguria  is  largely 
due  to  the  depression  of  glandular  function  by  toxic  metabolic  products. 
He  also  believes,  however,  that  the  reduction  in  the  secretion  of  gastric 
juice  may  be  due  to  organic  changes  of  the  stomach  in  those  cases  in 
which  nephritis  persists  for  a  long  time,  in  which  the  blood-changes  are 
considerable,  and  in  which,  consequently,  the  nutrition  of  all  the  tissues 
suffers. 

'  See  "  Les  maladies  de  I'estomac,  jugees  par  un  nouveau  reactif  chimique."    Com- 
munication to  the  Academic  de  Medecine,  January,  1888. 

'^  Deutsch.  med,  Woehenschr.,  1890,  and  Schmidt's  Jnhrbuch,  1890. 

3  Virchow's  Archiv.,  vol.  cxvliii.  *  Inaug.  Diss.,  St.  Petersburg,  1891. 

^  Inaug.  Diss.,  Wiirzburg,  1894. 

®  Gentralbl.f.  klin.  Med.,  1890;  Berlin,  klin.   Wochenschr.,  1891. 
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We  see,  therefore,  that  the  findings  of  different  authors  vary  greatly. 
Whereas  Krawkow  found  anacidity  8  times  in  his  26  cases,  Biernacki 
found  reduction  of  the  hydrochloric  acidity  throughout.  My  own  in- 
vestigations yield  results  that  ar^  still  different,  for  I  have  frequently 
found  normal  hydrochloric  acidity  even  in  old,  chronic  cases  of  nephritis, 
and  in  a  few,  of  course,  a  reduction  of  the  hydrochloric  acidity.  To 
judge  from  my  personal  experience,  deficiency  of  hydrochloric  acid  is 
by  no  means  a  regular  finding  in  nephritis. 

I  do  not  think  it  worth  while  to  attempt  an  explanation  of  these 
findings.  In  the  first  place,  it  will  be  necessary  to  determme  more  care- 
fully when  and  under  what  conditions  the  secretion  of  gastric  juice  is 
reduced  in  diseases  of  the  kidney.  The  results  of  all  the  investigations, 
moreover,  that  have  been  published  so  far  are  too  contradictor}^  and  too 
scanty  to  allow  us  to  draw  any  conclusions  in  regard  to  the  conditions 
that  favor  the  occurrence  of  functional  disturbances  of  the  stomach  in 
this  disease. 

It  would  lead  us  too  far  to  discuss  all  the  other  diseases  that  may 
exercise  an  influence  on  the  function  of  the  stomach  under  certain  con- 
ditions. I  have  already  discussed  the  influence  of  diseases  of  the  liver 
(which  need  especial  attention)  on  gastric  functions  when  discussing  the 
different  diseases  of  the  stomach. 
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motor  powers  of  stomach  in,  684 
multiple  neuritis  with,  694 
nervous    dvspepsia    and,    differentiation, 

700,' 811 
obstructing  cardiac  orifice,  675 
of  cardiac  orifice,  treatment,  123 
of  squamous  epithelium,  654 
onset,  661 

other  stomach  diseases  and,  651 
pain,  663 

treatment,  722 
palpation,  670 
pathogenesis,  648 
pathologic  anatomy,  652 
pepsin  secretion  in,  679 
percussion  in,  670 
perfoi-ation  in,  698 
pleiu-al  diseases  with,  694 
prognosis,  719 
resection,  statistics,  733 
respiratory  motility,  671,  710 
round  ulcer  and,  differentiation,  611 
secretory  powers  of  stomach  in,  684 
sequelae,  690 
situation,  671 
stomach-contents  in,  chemism,  676 

macroscopic  examination,  684 
symptoms,  658 

objective,  666 
local,  668 
termination,  696 
tetany  with,  692 
treatment,  719 

internal,  720 

mechanical,  724 

opei-ative,  731 
tuberculosis   of    peritoneum   and,  differ- 
entiation, 705 
tmnoi-s  of  kidney  and,  differentiation,  716 

of  pancreas  and,  differentiation,  713 

of  spleen  and,  differentiation,  716 
ulcer  and,  differentiation,  702 
lu-ine  in,  687 
vomiting  in,  664 

of  blood,  666 

treatment,  721 
with  ascites,  diagnosis,  704 
with  round  ulcer,  599 
Cardia,  insuflSciency,  779 

spasm,  764 
Cardialgia,  nervous,  795.     See  also  Gastral- 

f/ia.  neiTOvs. 
Cataplasms  in  treatment,  272 
Catarrh,  459.     See  also  Gastritis. 


Catan-h  of  stomach,  acute,  501 

chronic,  487.    See  also  Gastritis,  chronic. 

Catarrhus  gastricus,  459.    See  also  Gastritis. 

Chewing,  201 

Chlorids  in  urine  in  stomach  diseases,  169 

Chlorosis,  roimd  ulcer  and,  553 
stomach-functions  in,  816 

Cholelithiasis,  round  ulcer  and,  differentia- 
tion, 616 

Cirrhosis  ventriculi  in  chronic  gastritis,  497 

Climate  in  treatment,  249 

Coffee  in  treatment,  221 

Coma  in  stomach  diseases,  165 

Condurango  bark  in  treatment,  237 

Congenital  anomalies,  442 

Canine  hunger,  801 

Cruveilhier's  disease,  543.     See  also  Round 
ulcer. 

Deboye's  meat-powder,  209 
Dehio's  method  for  examination,  58 
for  testing  gastric  motility,  139 
Delirium  in  stomach  diseases,  165 
Dextrose,  examination  for,  130 
Diabetes  melHtus,  stomach-functions  in,  822 
Diacetic  acid  in  urine  in  stomach  diseases, 

173 
Diagnosis,  special,  289 
stomach-tube  in,  62 
Diet,  179 

chemical  composition  of  articles,  197 
important  articles,  191 
milk-,  194 

quality  of,  for  different  diseases,  179 
quantitv  of  food,  191 
Diet-lists,  "180 
Digestion,  fat,  131 
in  mouth,  201 
proteid,  examination,  130 
starch,  examination,  130 
Digestive  feiTQcnts  in  treatment,  240 
Diseases  of  stomach,  effects  on  other  organs, 

156 
Divulsion  of  pylorus,  282 
Douches,  local,  in  treatment,  273 
DiTigs  for  curing  and  relieving  diseases,  222 
Duodenum,    carcinoma    of,    carcinoma    of 
stomach  and,  differentiation,  714 
stenosis,  390 

ulcer  of,  round  ulcer  and,  differentiation, 
614 
Dyspepsia,  nervous,  749,  806 

carcinoma  and,  differentiation,  700,  811 
chronic    gastritis   and.   differentiation, 

811 
coui-se,  810 
diagnosis,  751,  810 
differential,  811 
prognosis,  812 
symptoms,  808 
treatment,  812 
use  of  word,  289 

Eatixg,  exercise  after,  203 
manner,  200 
regulations  after,  202 
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Eating,  rest  after,  202 
Ectasy,  379  _ 

causes,  385 

complicating  chronic  hypersecretion,  352 

coni-se,  411 

diagnosis,  415 

diet,  188,  422 

drugs,  432 

enemata  in,  426 

fermentation  in,  403 
treatment,  430 

floating  kidney  and,  393 

gastric  vertigo  in,  409 

origin,  385 

pathologic  anatomy,  394 

post-opei-ative,  393 

prognosis,  419 

stools,  405 

surgical  treatment,  284 

symptomatology,  395 

tests  for,  397 

tetany  in,  409 

treatment,  421 
mechanical,  427 
opei"ative,  435 

urine  in,  405 

vomiting  in,  408 
Edinger's   method  for  obtaining  stomach- 
contents,  74 
Einhom's  gastrogi-aph,  140 

method  for  obtaining   stomach-contents, 
75 

stomach-douche,  261 
Electric  treatment,  264 
instruments,  267 

transillumination  in  examination,  38 
Emphysema,    subcutaneous,     after     round 

ulcer,  597 
Enemata,  rectal,  209,  213 
Enteroptosis,  439 

etiology,  441 

treatment,  457 
Epithelioma,  654 
Erosion,  153 
Eructatio  nervosa,  766 
Esophago-enterostomy,  736 
Ethylene  in  stomach-contents,  125 
Ewald-Sievers'    method   for  testing  gastric 

motility,  138 
Ewald's  rectal  enemata,  213 

salol  test,  399 

test-meal,  79 
Examination,  23 

anamnesis  in,  23 

appetite  in,  26 

artificial  inflation  with  carbonic  acid  gas 
in,  47_ 

auscultation  in,  60 

belching  in,  24 

clinical,  short  scheme  for,  154 

Dehio's  method,  58 

electric  transillumination  in,  38 

filling  stomach  with  water  in,  52 

for  lactic  acid,  114 

for  pepsin,  126 

gastrodiaphany  in,  38 


Examination,  gastroscopy  in,  44 

general  health  in,  27 

inflation  with  £fir  in,  50 

inspection,  28 

Jaworski's  method,  55 

Kelling's  method,  56 

Kussniaul's  peristaltic  unrest  in,  31 

Leube's  method,  53 

local  subjective  symptoms  in,  24 

nausea  in,  24 

Keubauei-'s  method,  55 

of  stomach-contents,  84.  See  also  Siomach- 
contents. 

Ost's  method,  57 

palpation  in,  33 

Penzoldt's  method,  53 

percussion  in,  44 

physical,  27 

Purjesz's  method,  54 

pyrosis  in,  25 

regurgitation  in,  24 

Eontgen  rays  in,  43 

Kosenbach's  method,  54 

>Schreibei-'s  method,  54 

splashing  in,  37 

stimulation  of  gastric  secretion  for,  76 

stomach-tube  in,  62 

stools  in,  26 

strength  of  patient  in,  27 

succussion  sound  in,  37 

thii-st  in,  26 

tongue  in,  29 

Unverricht's  method,  57 

vomiting  in,  24 
Exercise  after  eating,  203 
Extirpation,  total,  736 

FASTEfG,  examination  of  stomach-contents 

after,  142 
Fat  digestion,  131 

in  diet,  196 
Fat-milk,  194 

Febrile  diseases,  stomach-functions  in,  814 
Felt-sponge  in  treatment,  273 
Feimentation  in  motor  insufficiency,  treat- 
ment, 430 

in  ectasy,  403 
treatment,  430 

in  motor  insufficiency,  403 
Ferments,  digestive,  in  treatment,  240 

in  urine  in  stomach  diseases,  172 

salivary,  treatment,  240 
Fever,  stomach-functions  in,  814 
"  Filzschwamm  "  in  treatment,  273 
Fleischei-'s  tables  of  combining  powers  of 
foods  ^vith  hydrochloric  acid,  320 
Floating  kidney,  ectasy  and,  393 
Food,  administration,  204 

artificial,  205 

caloric  value,  191,  199 

chemical  composition,  197 

digestibility,  182 

subcutaneous  administration,  217 
Foreign  bodies  in  stomach,  740 
Friedlieb's  apparatus  for  obtaining  stomach- 
contents,  72 
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Functions  of  stomach  in  other  diseases,  813. 
See  also  Stomach-function. 

Gall-bXiADDEB,  carcinoma  of,  gastric  carci- 
noma and,  differentiation,  716 
Gas  fermentation  in  stomach,  122 

determination,  124 
Gastralgia,  nervous,  795 
diagnosis,  798 
duration,  796 
etiology,  796 
prognosis,  798 
symptoms,  795 
treatment,  800 
round  ulcer  and,  differentiation,  617 
Gastric  flux,  294 

hemorrhage,  367.     See  also  Hemorrhage. 
Juice,  continuous  secretion,  294,  324.  See 
also  Hypersecretion. 
nervous,  785 
excessive  flow,  324.     See   also  Hyper- 
secretion. 
mucosa,  atrophy,  523.     See  also  Achylia 
gastrica. 
hemorrhagic  erosion,  round  ulcer  and, 
differentiation,  615 
secretion  before  breakfast,  142 
reduced  diet,  188 
stimulation  of,  76 

by  chemical  irritants,  76 
by  digestive  irritants,  78 
by  electric  irritation,  77 
by  mechanical  irritants,  76 
ulcer,  543.     See  also  Round  ulcer. 
Gastritis  acida,  501 
acute,  459 

severe,  476.     See  also  Gastritis,  toxic. 
simple,  463 

anatomic  changes,  468 
diagnosis,  471 
diet,  474 
etiology,  463 
symptoms,  469 
treatment,  472 
atrophic,  carcinoma  and,  differentiation, 

700 
chronic,  459,  487 

amyloid  degenei-ation  of  mucous  mem- 
brane and,  differentiation,  509 
carcinoma  and,  differentiation,  509 
cirrhosis  ventriculi  in,  497 
course,  506 
diagnosis,  506 
diet  in,  514 
drugs  in,  519,  521 
etiology,  488 

examination  of  stomach,  496 
foetor  ex  ore  in,  496 
gastric  juice  in,  501 
minei-al  waters  in,  516,  519 
motor  power  in,  504 
mucus  of  stomach  in,  498 
nervous  dyspepsia  and,  differentiation, 
811 
symptoms,  505 
neuroses  and,  differentiation,  507 


Gastritis,  chronic,  pathologic  anatomy,  489 
prognosis,  510 
prophylaxis,  510 
rennet-zymogen  in,  503 
symptoms,  492 

objective,  495 
treatment,  510 
dietetic,  514 
mechanical,  511 
medicamentous,  519,  521 
urine  in,  505 
vomit  in,  494,  498 
mycotica,  465 
phlegmonosa,  482 

anatomic  changes,  483 
diagnosis,  485 
etiology,  484 
prognosis,  486 
symptoms,  484 
treatment,  486 
stenotic  hypertrophic,  392 
toxic,  466,  476 

anatomic  findings,  479 
diagnosis,  480  ' 
symptoms,  477 
treatment,  480 
Gastrodiaphany  in  examination,  38 
Gastrodynia,  nervous,  795.     See  also  Gas- 
tralgia, nervous. 
Gastro-enterostomy,  279,  285 
Gastrograph  of  Einhorn,  140 
Gastroplegia,  776.     See  also  Atony. 
Gastroplication,  285 
Gastroptosis,  439,  445 
diagnosis,  451 
etiology,  441 
symptoms,  454 
treatment,  457 
Gastrorrhagia,  adrenalin  chlorid  for,  636 
Gastroscopy,  44 

Gastrosuccorrhea,  294,  324.     See  also  Hy- 
persecretion. 
intermittent,  nervous,  785 
Gastroxynsis,  294,  298 
Geigel's   method   for  determining    hydro- 
chloric acid,  112 
Gelatinous  carcinoma,  654 
Gluzinski's  test-meal,  82 
Gastralgia,  nervous,  sex  and,  797 
Gross'  method  for  obtaining  stomach-con- 
tents, 73 
Giinzsburg's  hydrochloride  acid  reaction,  96 
method  for  obtaining  stomach-contents,  75 

Hammekschlag's  method  for  pepsin,  128_ 
Hammetei"'s  method  for  examining  gastric 

mucosa,  149 
Hayem-Winter    method    for    detei-mining 

hydrochloric  acid,  105 
Heart  action,  eflect  of  stomach  diseases  on, 

160 
Heart-lesions,  stomach-functions  in,  820 
Heller's  test,  375 

for  blood  in  urine,  145 
Hemorrhage,  367 
diagnosis,  374 
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Hemorrhage,  etiology,  368 
examination  of  stools  in,  374 

vomit  in,  374 
pathologic  anatomy,  371 
prognosis,  376 
symptoms,  372 
treatment,  377 
Hoffinann's  method  for  determining  hydro- 
chloric acid,  104 
Honigmann-von  Noorden  hydrochloric  acid 

method,  20 
Hour-glass  contraction,  439 
from  carcinoma,  694 
etiology,  441 
symptoms,  443 
treatment,  457 
with  round  ulcer,  601 
Huber's  method  for  testing  gastric  motility, 

icsy 

Huggard's  meatpowder,  209 
Hunger,  189 
anomalies,  800 
canine,  801 
Hydriatic  methods  of  treatment,  271 
Hydrochloric   acid,   combining   powers   of 
foods  with,  320 
determination,  93 

at  given  times,  112 
free,  89 

gas  formation  and,  123 
qualitative  determination,  93 
quantitative  detei-mination,  97,  99 
diagnostic  significance,  109 
indications  for,  109 
history,  188 

in  combination,  quantitative  determina- 
tion, 101 
in  stomach-contents,  history,  18 

Honigmann-von  Noorden  method,  20 
in  treatment,  222 

contraindications,  226 
insufficiency,  110 
total,  89 

determination,  98 
quantitative  deteimination,  101 
Hydrogen  sulphate  in  stomach-contents,  125 
Hydrops  in  carcinoma,  692 
Hydrotherapeutic  treatment,  271 
Hypaciditas  hydrochlorica,  110 
Hypei-aciditas   hydrochlorica,   89,  99,  294, 

299.     See  also  Hyperacidity. 
Hyperacidity,  89,  99,  294,  299 
albumins  as  diet  in,  186 
appetite  in,  308 
diagnosis,  314 
diet  in,  187,  317 
diet-lists  for,  321 
drugs  for,  320 
electric  treatment,  323 
etiology,  300 

exacerbations  of  symptoms  in,  311 
examination  in,  305,  308 
minei-al  watere  for,  322 
nervous,  783 
pain  in,  306 
pathologic  anatomy,  313 


Hyperacidity,  prognosis,  313 
round  ulcer  and,  566 
stomach-contents  in,  309 
symptoms,  303 
thirst  in,  308 
treatment,  317 
ulcer  and,  302 
urine  in,  311 
Hyperchlorhydria,  294,  299.     See  also  Hy- 
peracidity. 
Hyperesthesia,  nei-vous,  791 
diagnosis,  793 
symptoms,  794 
treatment,  795 
Hyperkinesis,  759 
Hypermotility,  769 
Hyperorexia,  801 
Hyperpeptica,  501 
Hypei-secretion,  294,  324 
chronic,  326,  333 
alkalis  in,  365 
complications,  352 
course,  355 
diagnosis,  357 
diet  in,  360 
diet-lists  for,  363 
ectasy  with,  352 
etiology,  333 
frequency,  337 
nature,  333 
'    pathologic  anatomy,  368 
prognosis,  356 
stomach-contents  in,  343 
stomach-examination  in,  342 
symptoms,  338 
tetany  with,  365 
treatment,  366 
treatment,  360 

operative,  366 
ulcer  complicating,  354 
urine  in,  341 
vomit  in,  342 
diet  in,  187 
intermittent,  326,  327 
diagnosis,  331 
disease-picture,  327 
etiology,  330,  337 
symptomatology,  327 
treatment,  332 
introduction,  324 
nervous,  785 
Hypochylia  gastrica,  787 

treatment,  790 
Hyposecretion,  nervous,  787 

treatment,  790 
Hypotonia,  386 
Hysteria,  vomiting  in,  771 

Incontinence  of  pylorus,  777 

Inflammation  of  stomach,  interstitial  sup- 
purative, 482.  See  also  Gastritis 
phlegmonosa. 

Inflation,,  artificial,  with  carbonic  acid  gas, 
47 
with  air,  50 

Inspection,  28 
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Inspection,  method,  32 
Insufficiency,  motor,  379.     See  also  Motor 
insufficiency. 

of  cardia,  779 

of  pylorus,  777 
lodipin  for  testing  gastric  motility,  139 
Ischiocliymia,  386 

Jawoeski's  method  for  examination,  65 
for  pepsin,  128 
test-meal,  82 
Jolles'     method    for    detennining    hydro- 
chloric acid,  104 

Kelling's  method  for  examination,  56 
for  lactic  acid,  117 
stomach  volumeter,  57 
Kidney  diseases,  stomach-functions  in,  824 
floating,  ectasy  and,  393 
tumors,  carcinoma  of  stomach  and,  differ- 
entiation, 716 
Klatsch  sounds,  61 

Klemperer's  oil  method  for  testing  gastric 
motility,  137 
test-meal,  82 
Knopp's  method  of  inspection,  33 
Kussmaul's  peristaltic  unrest,  31 

Lactic  acid  in  stomach-contents,  115 

significance,  120 
Lavage  in  treatment,  249 
by  patient,  252 
indications,  254 
morning,  257 
Lehert's  vomiting  fonn  of  round  ulcer,  604 
Leo's  method  for  determining  hydrochloric 

acid,  107 
Leube-Eosenthal  peptone-meat  preparation, 

208 
Leube's  die1>scale,  180 
method  for  examination,  53 
for  pepsin,  127 

for  testing  gastric  motility,  135 
meat-pancreas  enemata,  210 
second  dietary  for  round  ulcer,  625 
Leukocytosis,  carcinoma  and,  175 

in  diagnosis  of  ulcer,  175 
Linitis  plastica,  392 
Loreta's  opei-ation,  282 

Malbranc's  stomach-douche,  259 
Martius-Luttke    method    for    detennining 

hydrochloric  acid,  105 
Massage  in  treatment,  261 
Mathieu-Hallot  method  for  testing  gastric 

motility,  138 
Meals,  regularity  of,  201 
Meat-pancreas  enemata,  210 
Meat-powders  as  food,  209 
Medullaiy  carcinoma,  654 
Megalogastria,  383,  445 
Metastasis  in  carcinoma,  692 
Methane  in  stomach-contents,  125 
Mett's  method  for  pepsin,  128 
Microgastria,  445 
Micro-organisms  in  stomach,  150 


Mierzynski's   method  for  detennining  hy- 
drochloric acid,  109 
Mikulicz's  gastroscope,  44 
Milk-diet,  194 

Minei-al  waters  in  treatment,  244 
Motility,  neuroses  of,  759 
Motor  insufficiency,  379 

causes,  385 

coui-se,  411 

diagnosis,  415 

diet  in,  188,  422 

drugs  in,  432 

enemata  in,  426 

fermentation  in,  403 
treatment,  430 

gastric  vertigo  in,  409 

internal  stomach-douche  in,  431 

origin,  385 

pathologic  anatomy,  394 

prognosis,  419 

stools,  405 

symptomatology,  395 

tests  for,  397 

tetany  in,  409 

treatment,  421 
mechanical,  427 

urine  in,  405 

vomiting  in,  408 
power  of  stomach,  132 
function,  133 
gastric  acidity  and,  133 
Mouth  digestion,  201 
Movable  kidney,  round  ulcer  and,  617 
Mucoid  carcinoma,  654 
Myasthenia  gastrica,  386 

Nephritis,  stomach-functions  in,  824 
Nei-vous  affections,  744.     See  also  Neuroses. 

system,  stomach  diseases  and,  162 
ISTeubauei-'s  method  for  examination,  55 
Neurasthenia  gastrica,  806.     See  also  Dys- 
pepsia, nervous. 
Neuritis,  multiple,  with  carcinoma,  694 
Neuroses,  748 

age  and,  756 

chronic  gastritis  and,  differentiation,  507 

classification,  757 

diagnosis,  751 

erosions  in,  756 

etiology,  753 

fomis,  759 

heredity  and,  756 

motor,  759 

nutrition  and,  757 

secretory,  782 

sensoiy,  791 
Nitrogen    in    urine    in    stomach    diseases, 

171 
Nutrition,   general,    influence   of    stomach 
diseases  on,  156 

Orexin  in  treatment,  239 
Orthopedic  methods  of  treatment,  274 
Ost's  method  for  examination,  57 
Other  organs,  effect  of  diseases  of  stomach 
on,  156 
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Palpation,  33 

Pancreas,  tumors  of,  carcinoma  of  stomach 

and,  differentiation,  713 
Pancreatin,  preparation,  242 

in  treatment,  242 
Papain  in  treatment,  240 
Papayotin  in  treatment,  240 
Parasecretion,  324.    See  also  Hypersecretion. 
Penzoldt's  diet- lists,  183 

method  for  examination,  53 
Pepsin,  examination  for,  126 

in  treatment,  240 
Peptic  ulcer,  543.     See  also  Round  ulcer. 
Peptone  as  food,  205 

Peptones  in  urine  in  stomach  diseases,  172 
Percussion,  44 
Peristaltic  unrest,  761 
of  Kussmaul,  31 
Peritoneum,  tuberculosis  of,  carcinoma  of 
stomach  and,  differentiation,  705 
Phenyldihydrochinazolin       hydrochlorate. 

239 
Phosphates  in  urine  in  stomach  diseases,  170 
Phthisis  mucosae,  491 
Physical  methods  of  treatment,  249 
Pregnancy,  vomiting  in,  772 
Priessnitz  compresses  in  treatment,  272 
Prophylaxis,  178 

Proteid  digestion,  examination,  130 
Purjesz's  method  of  examination,  54 
Pylorectomy,  279 
Pyloroplasty,  281 
Pylorus,  divulsion,  282 
incontinency,  777 
insufficiency,  777 
spasm,  766 
stenosis,  390 

after  round  ulcer,  598 
surgical  treatment,  275 
treatment,  424 
Pyopneumothorax   subphrenicus   following 
round  ulcer,  595 


Eectal  alimentation,  209 

indications,  214 
Eectum,  introduction  of  fluids  by,  209 
Regurgitation,  779 
Rennet,  detei-mination,  129 
Rennet-zymogen,  determination,  129 
Rest  after  eating,  202 
Riegel's  tesfc-meal,  79 
Rontgen  rays  in  examination,  43 
Rosenbach's  method  for  examination,  54 
Rosenheim's  rectal  enemata,  214 
Rossbach's  ;  disease,  299.     See   also  Hyper- 
acidity. 
Round  ulcer,  543 

acute  perforative,  603 

age  and,  549 

alcoholic  beverages,  626 

analysis   of   stomach-contents  removed 
through  tube,  591 

anemia  after,  598 

anemia  and,  553 

appeai-ance,  571 

autopepsia  and,  559 

53 


Round  ulcer,  cachectic,  604 

carcinoma  and,  differentiation,  611 

carcinoma  with,  599 

casein  nutrose  in,  625 

chlorosis  and,  553 

cholelithiasis,  differentiation,  616 

chronic  dyspeptic,  604 

circulatory  disturbances  and,  564 

clinical  foi-ms,  603 

complications,  593 

course,  605 

diagnosis,  607 

diet  in,  623 

dietary  for,  643 

drugs  in,  630 

duodenal  ulcer  and,  differentiation,  614 

duration,  605 

etiology,  548 

fevers,  589 

form,  571 

gastralgia  and,  differentiation,  617 

gastralgic,  604 

general  picture,  576 

hemorrhagic,  603 
erosion  of  gastric  mucosa  and,  differ- 
entiation, 615 

hour-glass  contraction  with,  601 

hyperchlorhydria  and,  566 
lavage,  641 

mineral  waters  in,  626,  641 
movable  kidney  and,  617 
neuralgic,  604 
pain  in,  578 
pain  on  pressure,  582 
pathogenesis,  557 
pathologic  anatomy,  571 
perforation,  593 
prognosis,  606 
prophylaxis,  621 

pyopneumothorax  subphrenicus  follow- 
ing, 595 
rest-cure  in,  620 
seat  of  lesion,  618 
sequelae,  593 
stenoses  of  cardia  after,  598 

of  pylorus,  598 
subcutaneous  emphysema  after,  597 
subphrenic  abscess  following,  595 
symptoms,  575 

dyspeptic,  588 
treatment,  619 

operative,  indications,  638 
vomiting  in,  583 
vomiting  of  blood  in,  584 
adrenalin  chlorid  in,  636 

treatment,  636 
vomitive  form  of  Lebert,  604 
Rubnei-'s  law  of  isodynamics,  191 
Rumination,  779 

Sahli's  method  for  obtaining  stomach-con- 
tents, 75 
Salivary  ferments  in  treatment,  242 
Salol  method  for  testing  gastric  motility, 
lo8 
test  for  ectasy,  399 
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Salol  test  for  motor  insufficiency,  399 

Salt  enemata,  211 

Sanitorium  treatment,  249 

Sarcina  in  stomach-contents,  151 

Sarcomata,  737 

Satiation,  anomalies,  800 

Schreiber's  method  for  examination,  54 

Scirrhus,  654 

Secretory  nerves,  depression,  787 

treatment,  790 
See's  (G.)  test-meal,  82 
Sensorimn  disturbances  in  stomach  diseases, 

165 
Sievei"'s  salol-test,  399 
Singei''s  rectal  enemata,  214 
Sjoquist's   method  for  determining   hydro- 
chloric acid,  104 
Somatose  as  food,  206 
Spasm,  795.     See  also  Gastralgia,  nervous. 
of  cardia,  764 
of  pylorus,  766 
Spath's  method  for  obtaining  stomach-con- 
tents, 74 
Special  diagnosis,  289 

treatment,  289 
Spectroscopic  test  for  blood  in  stomach-con- 
tents, 145 
Splashing  sound  in  examination,  37 
Spleen,   tumors   of,  carcinoma   of  stomach 

and,  differentiation,  716 
Starch  digestion,  examination,  130 
Stenosis  of  duodenum,  390 
of  pylorus,  390 

surgical  treatment,  275 
treatment,  424 
Stillei-'s  sign,  diagnostic  importance,  37 
Stomach,  changes  in  fonn,  439 
in  position,  439 
diseases,   examination   in,   23.     See   also 
Examination. 
history,  17 
introduction,  17 
foreign  bodies  in,  740 
vertigo,  162 

volumeter,  Kelling's,  57 
Stomach-contents,  alcohol  in,  125 
bile  in,  145 
ethylene  in,  125 
examination,  84 

after  fasting,  142,  153 
chemical,  88 
history,  18 
macroscopic,  84 
microscopic,  148 
morning,  142 
hydrochloric  acid  in,  18.     See  also  Hy- 
drochloric acid. 
in  round  ulcer,  analysis,  591 
lactic  acid  in,  115 

significance,  120 
methane  in,  125 
mucus  in,  145 
obtaining,  69 
organic  acids   in,  determination  of,  114, 

122 
pepsin  in,  126 


Stomach-contents,  rare  abnormal  constitu- 
ents, 144 

saliva  in,  145 

specific  gravity,  84 

sulphuretted  hydrogen  in,  125 

total  acidity,  98 
Stomach-douche,  259 

internal,  431 
Stomach-functions  in  anemia,  816 

in  chlorosis,  816 

in  diabetes  mellitus,  822 

in  febrile  diseases,  814 

in  heart-lesions,  820 

in  kidney  diseases,  824 

in  nephritis,  824 

in  other  diseases,  813 

in  tuberculosis,  820 

in  typhoid,  814 
Stomach-sound  in  diagnosis,  62 
Stomach-siphon,  249 
Stomach-tube,  64 

in  diagnosis,  62 

indications  for,  69 

technic  of  introducing,  67 
Stomachics  in  treatment,  234 
Strauss'   apparatus  for   obtaining  stomach- 
contents,  72 
Stupor  in  stomach  diseases,  165 
Subacidity,  nervous,  787 

treatment,  790 
Subcutaneous  feeding,  217 
Subphrenic   abscess  following  round  ulcer, 

595 
Sulphates  in  urine  in  stomach  diseases,  170 
Sulphuretted  hydrogen  in  stomach-contents, 

125 
Superacidity,   294,   299.     See  also  Hyper- 
acidity. 

nervous,  783 
Supersecretion,  294 
Surgical  treatment,  275 
Syphilis,  743 

Tea  in  treatment,  221 

Teichmann's  method  for  determining  blood 
in  vomit,  375 

test  for  blood,  145 
Test-breakfast,  80 
Test-meal,  79 

Tetany  complicating    chronic    hypersecre- 
tion, 355 
treatment,  366 

gastric,  164 

in  ectasy,  409 

in  motor  insufficiency,  409 

with  carcinoma,  692 
Tobacco  in  treatment,  221 
Tongue  in  diagnosis,  29 
Topfer's    method    for  determining   hydro- 
chloric acid,  108 
Total  extirpation,  736 
Treatment,  177 

drugs  for,  222 

physical  methods,  249 

special,  289 

surgical,  275 
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Tuberculosis,  stomach-functions  in,  820 
Tumors,  apparent,  740 

inspection  and,  32 
Typhoid  fever,  stomach-functions  in,  814 

Uffelmann's  reagent  for  lactic  acid,  115 
Ulcer  and  carcinoma,  difi'erentiation,  702 

chronic  round,  surgical  treatment,  286 

complicating  chronic  hypersecretion,  354 

diet  in,  187 

hyperacidity  and,  302 

leukocytosis  in  diagnosis,  175 
Unverricht's  method  for  examination,  57 
Urine,  blood  in,  Hellei-'s  test  for,  145 

in  stomach  diseases,  167 

Van  Deen's  test  for  blood  in  stomach-con- 
tents, 145 
Webei-'s  modification,  146,  375 
Von  Mering's  chocolate,  197 
Vertigo,  gastric,  in  ectasy,  409 
in  motor  insufliciency,  409 
per  consensum  ventriculi,  162 
stomach,  162 


Vomit,  examination,  146 
Vomiting,  cerebral,  769 
cyclic,  769 

diagnosis,  773 

in  children,  770 
nervous,  768 

diagnosis,  773 

treatment,  774 
of  blood,  775 
of  pregnancy,  772 
periodic,  769 

diagnosis,  773 

in  children,  770 
reflex,  772 
spinal  fonns,  771 
Vomitus  gravidarum,  772 
matutinus,  495 
nervosus,  768 

Warm  boxes,  273 

Weak  stomach,  792 

Weber's  modification   of  van  Deen's  test 

for  blood  in  stomach-contents,  146, 

375 
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A  Treatise  on  Diseases  of  the  Skin.  For  Advanced  Students  and 
Practitioners.  By  Henry  W.  Stelwagon,  M.  D.,  Ph.D.,  Clinical  Pro- 
fessor of  Dermatology,  Jefferson  Medical  College  and  Woman's  Medical 
College,  Philadelphia ;  Dermatologist  to  the  Howard  and  to  the  Phila- 
delphia Hospitals.  Handsome  octavo  of  1 1 1 5  pages,  with  220  text- 
cuts  and  26  full-page  colored  lithographic  and  half-tone  plates.  Cloth, 
$6.00  net ;  Sheep  or  Half  Morocco,  I7.00  net. 

COMBINING  A  THOROUGH  TREATISE  WITH  A  COMPLETE  ATLAS 
SECOND   EDITION  — FIRST  EDITION   EXHAUSTED   IN   SIX   MONTHS 

The  exhaustion  of  the  first  edition  of  this  work  in  a  period  of  six  months,  and 
the  many  complimentary  review  notices  have  been  exceedmgly  gratifying.  Such 
a  kind  reception  permits  the  inference  that  the  predominant  aim  kept  in  view  in 
its  preparation,  of  giving  the  general  physician  a  treatise  written  on  plain  and 
practical  lines,  with  abundant  helpful  case-illustrations,  has  been  successful. 
While  the  short  time  that  has  elapsed  since  its  appearance  makes  a  revision 
unnecessary,  the  author  has  taken  advantage  of  this  opportunity  to  correct  some 
typographical  errors,  and  to  change  a  few  expressions  that  seemed  of  somewhat 
ambiguous  meaning. 
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John  T.  Bowen,  M.  D., 

Professor  of  Dermatology,  Harvard  University  Medical  School,  Boston. 
"  It  gives  me  great  pleasure  to  endorse  Dr.  Stelwagon 's  book.     The  clearness  of  description 
is  a  marked  feature.      It  is  also  very  carefully  compiled.     It  is  one  of  the  best  text-books  yet 
pubhshed  and  a  credit  to  American  dermatology." 

Grover  W.  Wende,  M.D.. 

Clinical  Professor  of  Dermatology,   University  of  Buffalo. 

"  I  have  recommended  that  the  work  be  included  in  the  catalogue  of  the  University  of 
Buffalo.  I  think  you  are  to  be  congratulated  on  bringing  out  one  of  the  very  best  works 
published  in  the  English  language." 

Boston  Medical  eoid  Surgical  Journal 

"  We  can  cordially  recommend  Dr.  Stelwagon's  book  to  the  profession  as  the  best  text- 
"oook  on  dermatology,  for  the  advanced  student  and  general  practitioner,  that  has  been  brought 
strictly  up  to  date.  .  .  .  The  photographic  illustrations  are  numerous,  and  many  of  them  are 
of  great  excellence." 
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Diseases  of  the  Eye :  A  Handbook  of  Ophthalmic  Practice. 
By  G.  E.  DeSchweinitz,  M.D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  773 
pages,  280  text-illustrations,  and  6  chromo-lithographic  plates.  Cloth, 
;^5.oo  net;  Sheep  or  Half  Morocco,  ^6.00  net. 

WITH   280  TEXT-ILLUSTRATIONS   AND   6   COLORED   PLATES 

In  this  new  edition  the  text  has  been  thoroughly  revised,  and  the  entire  work 
has  been  reset.  Many  new  chapters  have  been  added,  such  as  Thomson's  Lantern 
Test  for  Color-BHndness  ;  Hysteric  Alopecia  of  the  Eyelids  ;  Metastatic  Gonor- 
rheal Conjunctivitis  ;  Grill-like  Keratitis  (Haab);  the  so-called  Holes  in  the  Macula  ; 
Divergence-paralysis  ;  Convergence-paralysis,  and  many  others.  A  large  number 
of  therapeutic  agents  comparatively  recently  introduced,  particularly  the  newer 
silver  salts,  are  given  in  connection  with  the  diseases  in  which  they  are  indicated. 
The  illustrative  feature  of  the  work  has  been  greatly  enhanced  in  value  by  the 
addition  of  many  new  cuts  and  six  full-page  chromo-lithographic  plates,  all  most 
accurately  portraying  the  pathologic  conditions  which  they  represent. 
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"  It  is  a  work  that  I  have  held  in  high  esteem,  and  is  one  of  the  two  or  three  books  upon 
the  eye  which  I  have  been  in  the  habit  of  recommending  to  my  students  in  the  Johns  Hopkins 
Medical  School." 

Late  William  Pepper,  M.  D., 

Professor  of  Theory  and  Practice  of  Medicine  and  Clinical  Medicine,  University  of  Penn- 
sylvania. 
"A  work  that  will  meet  the  requirements  not  only  of  the  specialist,  but  also  of  the  general 
practitioner  in  a  rare  degree.     I  am  satisfied  that  unusual  success  awaits  it." 

British  Medical  Journal 

"  A  clearly  written,  comprehensive  manual.  One  which  we  can  commend  to  students  as  a 
reliable  text-book,  written  with  an  evident  knowledge  of  the  wants  of  those  entering  upon  the 
study  of  this  special  branch  of  medical  science." 
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Throat.  Edited  by  G.  E.  deSchweinitz,  M.  D.,  Professor  of  Ophthal- 
mology in  the  University  of  Pennsylvania  ;  and  B.  Alexander  Randall, 
M.  D.,  Clinical  Professor  of  Diseases  of  the  Ear  in  the  University  of 
Pennsylvania.  Imperial  octavo,  1251  pages,  with  766  illustrations,  59 
of  them  in  colors.    Cloth,  $'j.oo  net ;  Sheep  or  Half  Morocco,  ;^8.oo  net. 

WITH   766   ILLUSTRATIONS.  59   IN   COLORS 

The  present  work  makes  a  special  claim  to  favor  based  on  an  encyclo- 
pedic, authoritative,  and  practical  treatment  of  the  subjects.  Each  section  of 
the  book  has  been  entrusted  to  an  author  especially  identified  with  the  subject, 
and  who,  therefore,  presents  his  case  in  the  manner  and  with  the  attending 
authority  of  an  expert.  The  work  is  essentially  a  text-book  on  the  one  hand, 
and,  on  the  other,  a  volume  of  reference  to  which  the  practitioner  may  turn  and 
find  a  series  of  articles  written  by  representative  authorities  on  the  subjects  por- 
trayed by  them.  Therefore,  the  practical  side  of  the  question  has  been  brought 
into  prominence.  Particular  emphasis  has  been  laid  on  the  most  approved 
methods  of  treatment. 


OPINIONS  OF  THE   MEDICAL  PRESS 


American  Journal  of  the  Medical  Sciences 

"  The  different  articles  are  complete,  forceful,  and,  if  one  may  be  permitted  to  use  the  term, 
'  snappy,'  in  decided  contrast  to  some  of  the  labored  but  not  more  learned  descriptions  which 
have  appeared  in  the  larger  systems  of  ophthalmology." 

Annals  of  Ophthalmology 

"  This  text-book  is  the  most  valuable  single  volume  that  has  ever  appeared  on  these  branches 
of  medicine." 

The  Medical  News 

"  This  unusually  complete  and  thoroughly  prepared  work  is  essentially  a  text-book,  and  as 
such  brings  into  prominence  the  practical  side  of  the  subjects  treated." 
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Hyde  and  Montgomery's 
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Second  Edition,  Revised  and  Greatly  Enlarged 


Syphilis  and  the  Venereal  Diseases.  By  James  Nevins  Hyde, 
M.  D.,  Professor  of  Skin,  Genito-Urinary,  and  Venereal  Diseases,  and 
Frank  H.  Montgomery,  M.  D.,  Associate  Professor  of  Skin,  Genito- 
Urinary,  and  Venereal  Diseases  in  Rush  Medical  College,  in  Affiliation 
with  the  University  of  Chicago,  Chicago.  Octavo  volume  of  594  pages, 
profusely  illustrated.      Cloth,  ^4.00  net. 

CONTAINING  MANY  BEAUTIFUL  COLORED  PLATES 

This  work  has  been  prepared  with  the  intent  of  meeting  the  special  needs  of 
the  student  and  of  the  practitioner.  The  aim  has  been  to  supply  in  a  compen- 
dious form,  and  with  detail,  all  practical  facts  connected  with  the  study  and  the 
treatment  of  syphilis  and  the  venereal  diseases.  In  the  present  edition  every 
page  has  received  careful  revision  ;  many  subjects,  notably  that  on  Gonorrhea, 
have  been  practically  rewritten,  and  much  new  material  has  been  added  through- 
out the  book.  With  a  view  to  better  illustration  of  the  subjects  considered,  a 
number  of  new  cuts  have  been  introduced,  and  also  a  series  of  beautiful  colored 
lithographic  plates.  The  revision  has  greatly  enhanced  the  practical  value  of 
the  work  and  enormously  increased  its  field  of  usefulness. 


OPINIONS  OF  THE  MEDICAL   PRESS 


Boston  Medical  and  Surgical  Journal 

"  In  the  arrangement  of  subject  matter  it  is  conspicuously  good,  in  style  concise  and  lucid, 
and  its  practical  quality  is  notable." 

Bristol  Medico-Chirurgical  Journal 

"The  authors  lay  before  their  readers  in  a  clear  and  concise  form  our  present  knowledge 
of  the  study  and  treatment  of  syphilis  and  the  venereal  diseases." 

American  Journal  of  Cutaneous  and  Genito-Urinary  Diseases 

"  It  is  a  plain,  practical,  and  up-to-date  manual  containing  just  the  kind  of  information 
that  physicians  need  to  cope  successfully  with  a  troublesome  class  of  diseases." 
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THE  BEST  l\illt^FlCiCiIl  STANDARD 

Illustrated  Dictionary 

Second  Edition,  Revised 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches  ;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
DoRLAND,  M.  D.,  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  800  pages,  bound  in  full  flexible  leather. 
Price,  ^4.50  net;  with  thumb  index,  ^5.00  net. 

TWO  LARGE  EDITIONS  IN  LESS  THAN  EIGHT  MONTHS 

In  this  edition  the  book  has  been  subjected  to  a  thorough  revision.  The 
author  has  also  added  upward  of  one  hundred  important  new  terms  that  have 
appeared  in  medical  literature  during  the  past  few  months. 

Howard  A.  Kelly,  M.  D„ 

Professor  of  Gynecology,  Johns  Hopkins  University,  Baltimore. 

"  Dr.  Dorland's  Dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  convenient 
size.     No  errors  have  been  found  in  my  use  of  it." 

American  Year-Book 


Saunders'   American  Year=Book  of  Medicine  and  Surgery.     A 

Yearly  Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  all 
Branches  of  Medicine  and  Surgery,  drawn  from  journals,  monographs, 
and  text-books  of  the  leading  American  and  foreign  authors  and  inves- 
tigators. Arranged,  with  critical  editorial  comments,  by  eminent 
American  speciaHsts,  under  the  editorial  charge  of  George  M.  Gould, 
A.  M.,  M.  D.  In  two  volumes  :  Vol.  I. —  General  Medicine,  octavo,  715 
pages,  illustrated  ;  Vol.  II. — Gerieral  Surgery,  octavo,  684  pages,  illus- 
trated. Per  vol. :  Cloth,  ^3.00  net ;  Half  Morocco,  ^3.75  net.  Sold 
by  Subscription. 

In  these  volumes  the  reader  obtains  not  only  a  yearly  digest,  but  also  the 
invaluable  annotations  and  criticisms  of  the  editors.  As  usual,  this  issue  of  the 
Year-Book  is  amply  illustrated. - 

The  Lancet,  London 

"  It  is  much  more  than  a  mere  compilation  of  abstracts,  for,  as  each  section  is  entrusted  to 
experienced  and  able  contributors,  the  reader  has  the  advantage  of  certain  critical  commen- 
taries and  expositions  .  .  .  proceeding  from  writers  fully  qualified  to  perform  these  tasks." 
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Cradle's 
Nose,  Pharynx,  and  Ear 

Diseases  of  the  Nose,  Pharynx,  and  Ear.  By  Henry  Gradle, 
M.  D.,  Professor  of  Ophthalmology  and  Otology,  Northwestern  Uni- 
versity Medical  School,  Chicago.  Handsome  octavo  of  547  pages, 
illustrated,  including  two  full-page  plates  in  colors.     Cloth,  $3.50  net. 

INCLUDING  TOPOGRAPHIC  ANATOMY 

This  volume  presents  diseases  of  the  Nose,  Pharynx,  and  Ear  as  the  author 
has  seen  them  during  an  experience  of  nearly  twenty-five  years.  In  it  are 
answered  in  detail  those  questions  regarding  the  course  and  outcome  of  diseases 
which  cause  the  less  experienced  observer  the  most  anxiety  in  an  individual  case. 
Topographic  anatomy  has  been  accorded  liberal  space. 

Pennsylvania  Medical  JoumeJ 

"This  is  the  most  practical  volume  on  the  nose,  pharynx,  and  ear  that  has  appeared 
recently.  ...  It  is  exactly  what  the  less  experienced  observer  needs,  as  it  avoids  the  confusion 
incident  to  a  categorical  statement  of  everybody's  opinion." 

Kyle*s 
Diseases  of  Nose  anb  Throat 


Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.  D., 
Clinical  Professor  of  Laryngology  and  Rhinology,  Jefferson  Medical 
College,  Philadelphia ;  Consulting  Lar}'ngologist,  Rhinologist,  and 
Otologist,  St.  Agnes'  Hospital.  Octavo,  646  pages;  over  150  illus- 
trations, and  6  lithographic  plates  in  colors.     Cloth,  34.00  net. 

SECOND  EDITION.  REVISED 

The  first  edition  of  this  work  was  exhausted  in  less  than  a  year.  The  author 
has  accordingly  taken  the  opportunity  of  thoroughly  revising  the  book  and  bringing 
it  absolutely  down  to  date.  With  the  practical  purpose  of  the  book  in  mind,  ex- 
tended consideration  has  been  given  to  treatment,  each  disease  being  considered  in 
full,  and  definite  courses  being  laid  down  to  meet  special  conditions  and  symptoms. 

Dudley  S.  Reynolds,  M.  D., 

Formerly  Professor  of  Ophthahnology  and  Otology,  Hospital  College  of  Mcdicive,  Louisville. 
"  It  is  an  important  addition  to  the  text-books  now  in  use,  and  is  better  adapted  to  the  uses 
of  the  student  than  any  other  work  with  which  I  am  familiar.     I  shall  be  pleased  to  commend 
Dr.  Kyle's  work  as  the  best  text-book. " 


SAUNDERS'    BOOKS    ON 


Brtihl,  Politzer,  and  Smith's 
Otology 


Atlas  and  Epitome  of  Otology.  By  Gustav  Bruhl,  ^I.  D.,  of 
Berlin,  with  the  collaboration  of  Professor  Dr.  A.  Politzer,  of 
Vienna.  Edited,  with  additions,  by  S.  ]\IacCuex  Smith,  M.  D.,  Clin- 
ical Professor  of  Otology,  Jefferson  Tvledical  College,  Philadelphia. 
With  244  colored  figures  on  39  lithographic  plates,  99  text  illustra- 
tions, and  292  pages  of  text.  Cloth,  $3.00  net.  In  Saunders'  Hand- 
Atlas  Series. 

INCLUDING  ANATOMY  AND  PHYSIOLOGY 

The  work  is  both  didactic  and  clinical  in  its  teaching.  A  special  feature  is 
the  ver\^  complete  exposition  of  the  minute  anatomy  of  the  ear,  a  working  knowl- 
edge of  which  is  so  essential  to  an  intelligent  conception  of  the  science  of  otology. 
The  association  of  Professor  Politzer  and  the  use  of  so  many  valuable  specimens 
from  his  notably  rich  collection  especially  enhance  the  value  of  the  treatise.  The 
work  contains  everything  of  importance  in  the  elementary  study  of  otology. 

Clarence  J.  Blake,  M.  D.. 

Professor  of  Otology  in  Harvard  University  Medical  School,  Boston. 

"  The  most  complete  work  of  its  kind  as  yet  published,  and  one  commending  itself  to  both 
the  student  and  the  teacher  in  the  character  and  scope  of  its  illustrations." 

Grtinwald  am)  Grayson's 
Diseases  of  the  Larynx 

Atlas    and    Epitome   of    Diseases  of   the    Larynx.       By    Dr.    L 

Grunwald,  of  [Munich.  Edited,  with  additions,  by  Charles  P.  Gray- 
son, M.  D.,  Physician-in-Charge,  Throat  and  Nose  Department,  Hos- 
pital of  the  University  of  Pennsylvania.  With  107  colored  figures  on 
44  plates,  25  text-illustrations,  and  103  pages  of  text.  Cloth,  S2.50 
net.     ///  Saiuidcrs   Hand-Atlas  Series. 

In  this  work  the  author  has  given  special  attention  to  the  clinical  portion,  the 
sections  on  diagnosis  and  treatment  being  particularly  full.  The  plates  portray, 
with  a  remarkable  fidelity  to  nature,  pathologic  conditions  that  it  would  require 
a  number  of  years  to  duplicate  in  practice.  A  knowledge  of  the  histolog}-  of  the 
morbid  processes  being  essential  to  a  proper  understanding  of  them,  twelve  plates, 
showing  the  most  important  elementary  alterations,  have  been  included. 

British  Medical  Journal 

•  Excels  everything  we  have  hitherto  seen  in  the  way  of  colored  illustrations  of  diseases  of 
the  larynx.  .  .  .  Not  only  valuable  for  the  teaching  of  laryngology,  it  will  prove  of  the  greatest 
help  to  those  who  are  perfecting  themselves  by  private  study." 


DISEASES    OF    THE   EVE. 


Haab  and  DeSchweinitz's 
External  Diseases  qf  the  Eye 


Atlas  and  Epitome  of  External  Diseases  of  the  Eye.     By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  deSchweinitz, 
M.  D.,  Professor  of  Ophthalmology,  University  of  Pennsylvania.  With 
76  colored  illustrations  on  40  lithographic  plates  and  228  pages  of 
text.     Cloth,  ^3.00  net.     ///  Sainulcrs  Hand-Atlas  Series. 

This  new  work  of  the  distinguished  Zurich  ophthahnologist  is  destined  to 
become  a  valuable  handbook  in  the  library  of  every  practising  physician.  The 
conditions  attending  diseases  of  the  external  eye,  which  are  often  so  complicated, 
have  probably  never  been  more  clearly  and  comprehensively  expounded  than  in 
the  forelying  work,  in  which  the  pictorial  most  happily  supplements  the  verbal 
description.      The  price  of  the  book  is  remarkably  low. 

The  Medical  Record,  New  York 

"The  work  is  excellently  suited  to  the  student  of  ophthalmology  and   to  the  practising 
physician.     It  cannot  fail  to  attain  a  well-deserved  popularity." 

Haab  and  DeSchweinitzV 
Ophthalmoscopy 


Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthalmoscopic 
Diagnosis.  By  Dr.  O.  Haab,  of  Zurich.  From  the  Third  Revised 
and  Enlarged  German  Edition.  Edited,  with  additions,  by  G.  E. 
deSchweinitz,  M.  D.,  Professor  of  Ophthalmology,  University  of 
Pennsylvania.  With  152  colored  lithographic  illustrations  and  85 
pages  of  text.     Cloth,  ^3.00  net.     In  Saunders'  Hand-Atlas  Series. 

The  great  value  of  Prof.  Haab's  Atlas  of  Ophthalmoscopy  and  Ophthaln.o- 
scopic  Diagnosis  has  been  fully  established  and  entirely  justified  an  English 
translation.  Not  only  is  the  student  made  accjuainted  with  carefully  prepared 
ophthalmoscopic  drawings  done  into  well-executed  lithographs  of  the  most  im- 
portant fundus  changes,  but,  in  many  instances,  plates  of  the  microscopic  lesions 
are  added.     The  whole  furnishes  a  manual  of  the  greatest  possible  service. 

The  Lancet,  London 

"We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  wards  or  in  the  library  of 
every  hospital  into  which  ophthalmic  cases  are  received." 


SAUNDERS'    BOOKS   ON 


American   Text-Book   of 

Genito-Urinary,  Syphilis,  Skin 


American  Text=book  of  Genito=Urinary  Diseases,  Syphilis,  and 
Diseases  of  the  Skin.  Edited  by  L.  Bolton  Bangs,  M.  D.,  late  Prof, 
of  Genito-Urinary  Surgery,  University  and  Bellevue  Hospital  Medical 
College,  New  York  ;  and  W.  A.  Hardaway,  M.  D.,  Professor  of  Diseases 
of  the  Skin,  Missouri  Medical  College.  Imperial  octavo,  1229  pages, 
with  300  engravings,  20  colored  plates.  Cloth,  I7.00  net ;  Sheep  or 
Half  Morocco,  ^8.00  net. 

CONTAINING  20  COLORED  PLATES 

This  work  is  intended  for  both  the  student  and  practitioner,  giving,  as  it  does, 
a  comprehensive  and  detailed  presentation  of  the  subjects  discussed.  The  work 
is  original  and  fully  representative.  The  illustrations,  many  of  which  are  in 
colors,  portray  the  conditions  with  rare  fidelity,  and  will  be  found  invaluable  as 
an  aid  in  diagnosis. 

Journal  of  the  American  Medical  Association 

"  This  voluminous  work  is  thoroughly  up-to-date,  and  the  chapters  on  genito-urinary  dis- 
eases are  especially  valuable.  The  illustrations  are  fine  and  are  mostly  original.  The  section 
on  dermatology  is  concise  and  in  every  way  admirable." 

SennV 

Genito-Urinary  Tuberculosis 

Tuberculosis  of  the  Qenito=Urinary  Organs,  Male  and  Female. 

By  N.  Senn,  M.D.,  Ph.D.,  LL.D.,  Professor  of  Surgery  in  Rush  Med- 
ical College ;  Attending  Surgeon  to  the  Presbyterian  Hospital,  Chicago. 
Octavo  volume  of  317  pages,  illustrated.     Cloth,  ^3.00  net. 

MALE  AND  FEMALE 

Tuberculosis  of  the  male  and  female  genito-urinary  organs  is  such  a  frequent, 
distressing,  and  fatal  affection  that  a  special  treatise  on  the  subject  appears  to  fill  a 
gap  in  medical  literature.  In  the  present  work  the  bacteriology  of  the  subject  has 
received  due  attention,  the  modern  resources  employed  in  the  differential  diagnosis 
between  tubercular  and  other  inflammatory  affections  are  fully  described,  and  the 
medical  and  surgical  therapeutics  are  discussed  in  detail. 

British  Medical  Journal 

"  The  book  will  well  repay  perusal.  It  is  the  final  word,  as  our  knowledge  stands,  upon 
the  diseases  of  which  it  treats,  and  will  add  to  the  reputation  of  its  distinguished  author." 


DISEASES   OF   THE  SKIN.  n 


Mracek  anb  Stelwag(on*s 
Diseases  of  the  Skin 

Atlas  and  Epitome  of  Diseases  of  the  Skin.  By  Prof.  Dr.  Franz 
Mracek,  of  Vienna.  Edited,  with  additions,  by  Henry  W.  Stelwagon, 
M.D.,  Clinical  Professor  of  Dermatology,  Jefferson  Medical  College, 
Philadelphia.  With  63  colored  plates,  39  half-tone  illustrations,  and 
200  pages  of  text.     Cloth,  S3. 50  net.     /;/  Smnidcrs'  Hand-Atlas  Series. 

CONTAINING   63   COLORED    PLATES 

This  volume,  the  outcome  of  years  of  scientific  and  artistic  work,  contains, 
together  with  colored  plates  of  unusual  beauty,  numerous  illustrations  in  black, 
and  a  text  comprehending  the  entire  field  of  dermatology.  The  illustrations  are 
all  original  and  prepared  from  actual  cases  in  Mracek' s  clinic,  and  the  execution 
of  the  plates  is  superior  to  that  of  any,  even  the  most  expensive,  dermatologic 
atlas  hitherto  published. 

American  Journal  of  the  Medical  Sciences 

"  The  advantages  which  we  see  in  this  book  and  which  recommend  it  to  our  minds  are: 
First,  its  handiness ;  secondly,  the  plates,  which  are  excellent  as  regards  drawing,  color,  and  the 
diagnostic  points  which  they  bring  out." 

Mracek  and  Bangs* 
Syphilis  and  Venereal 

Atlas    and    Epitome   of    Syphilis    and    the    Venereal    Diseases. 

By  Prof.  Dr.  Fraxz  Mracek,  of  Vienna.  Edited,  with  additions,  by 
L.  BoLTOX  Bangs,  M.  D.,  late  Prof  of  Genito-Urinar}^  Surger}^,  Univer- 
sity and  Bellevue  Hospital  Medical  College,  New  York.  With  71 
colored  plates  and  122  pages  of  text.  Qoth,  $3.50  net.  ///  Saimders' 
Hand- Atlas  Series. 

CONTAINING    71   COLORED   PLATES 

According  to  the  unanimous  opinion  of  numerous  authorities,  to  whom  the 
original  illustrations  of  this  book  were  presented,  they  surpass  in  beauty  anything 
of  the  kind  that  has  been  produced  in  this  field,  not  only  in  Germany,  but 
throughout  the   literature  of  the  world. 

Robert  L.  Dickinson,  M.  D., 

Art  Editor  of  "  The  American  Text-Book  of  Obstetrics." 
"  The  book  that  appeals  instantly  to  me  for  the  strikingly  successful,  valuable,  and  graphic 
character  of  its  illustrations  is  the  '  Atlas  of  Syphilis  and  the  Venereal  Diseases.'     I  know  of 
nothing  in  this  country  that  can  compare  with  it." 
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Grant's 
Face,  Mouth,  and  Jaws 

A  Text=Book  of  the  Surgical  Principles  and  Surgical  Diseases  of 
the  Face,  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant,  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Hospital  College  of  Medicine  ;  Professor  of  Oral  Surgery,  Louisville 
College  of  Dentistry,  Louisville.  Octavo  volume  of  231  pages,  with 
68  illustrations.     Cloth,  $2.50  net. 

FOR   DENTAL   STUDENTS 

This  text-book,  designed  for  the  student  of  dentistry,  succinctly  explains  the 
principles  of  dental  surgery  applicable  to  all  operative  procedures,  and  also  dis- 
cusses such  surgical  lesions  as  are  likely  to  require  diagnosis  and  perhaps  treat- 
ment by  the  dentist.  The  arrangement  and  subject-matter  cover  the  needs  of  the 
dental  student  without  encumbering  him  with  any  details  foreign  to  the  course  of 
instruction  usually  followed  in  dental  colleges  at  the  present  time.  The  work 
includes,  moreover,  such  emergency  procedures  as  not  alone  the  dentist  and 
physician,  but  also  the  layman,  may  be  called  upon  to  perform.  These,  like  the 
other    subjects  in  the  book,   have   been    described   in   clear,   concise   language. 

Grtinwald  and  Newcomb*s 
Mouth,  Pharynx,  and  Nose 

Atlas   and    Epitome    of   Diseases    of  the   Mouth,    Pharynx,   and 

Nose.  By  Dr.  L.  Grunwald,  of  Munich.  From  the  Second  Revised 
and  Eidarged  German  Edition.  Edited,  with  additions,  by  James  E. 
Newcomb,  M.  D.,  Instructor  in  Laryngology,  Cornell  University  Medical 
School.  With  102  illustrations  on  42  colored  lithographic  plates,  41 
text-cuts,  and  219  pages  of  text.  Cloth,  ^3.00  net.  /;/  Saunders' 
Hand- Atlas  Series. 

INCLUDING  ANATOMY  AND  PHYSIOLOGY 

In  designing  this  atlas  the  needs  of  both  student  and  practitioner  were  kept 
constantly  in  mind,  and  as  far  as  possible  typical  cases  of  the  various  diseases 
were  selected.  The  illustrations  are  described  in  the  text  in  exactly  the  same  way 
as  a  practised  examiner  would  demonstrate  the  objective  findings  to  his  class,  the 
book  thus  serving  as  a  substitute  for  actual  clinical  work.  The  illustrations  them- 
selves are  numerous  and  exceedingly  well  executed,  portraying  the  conditions  so 
strikingly  that  their  study  is  almost  equal  to  examination  of  the  actual  specimens. 
The  editor  has  incorporated  his  own  valuable  experience,  and  has  also  included 
extensive  notes  on  the  use  of  the  active  principle  of  the  suprarenal  bodies  in  the 
materia  medica  of  rhinology  and  laryngology. 
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Jackson  on  the  Eye 


A  Manual  of  the  Diagnosis  and  Treatment  of  Diseases  of  the  Eye. 

By  Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye  in  the  Philadelphia  Polyclinic.  i2mo  volume  of  535  pages, 
with  178  beautiful  illustrations,  mostly  from  drawings  by  the  author. 
Cloth,  $2.50  net. 

In  this  book  more  attention  is  given  to  tlie  conditions  that  must  be  met  and 
dealt  with  early  in  ophthalmic  practice  than  to  the  rarer  diseases  and  more  difficult 
operations  that  may  come  later.  It  is  designed  to  furnish  efficient  aid  in  the  actual 
work  of  dealing  with  disease,  and  therefore  gives  the  place  of  first  importance  to 
the  conditions  present  in  actual  clinical  work.  A  special  chapter  is  devoted  to  the 
relations  of  ocular  symptoms  and  lesions  to  general  diseases. 

The  MediceJ  Record,  New  York 

"  It  is  truly  an  admirable  work.  .  .  .  Written  in  a  clear,  concise  manner,  it  bears  evidence 
of  the  author's  comprehensive  grasp  of  the  subject.  The  term  '  multum  in  parvo  '  is  an  appro- 
priate one  to  apply  to  this  work.  It  will  prove  of  value  to  all  who  are  interested  in  this  branch 
of  medicine." 

Friedrich  and  Curtis* 
Nose,  Larynx,  and  Ear 


Rhinology,  Laryngology,  and  Otology,  and  Their  Significance  in 
General  Medicine.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited  by 
H.  HoLBROOK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York  Nose 
and  Throat  Hospital.     Octavo  volume  of  350  pages.     Cloth,  $2.50  net. 

INCLUDING  THEIR  SIGNIFICANCE   IN  GENERAL  MEDICINE 

In  this  work  the  author's  object  has  been  to  point  out  the  interdependence 
between  disease  of  the  entire  organism  and  diseases  of  the  nose,  pharynx,  larj-nx, 
and  ear,  and  to  incorporate  the  new  discoveries  of  these  specialties  into  the  scheme 
of  general  medicine.  The  author  has  endeavored  to  bring  to  the  attention  of  the 
general  practitioner  special  symptoms  and  methods  of  the  greatest  importance  to 
him. 

Boston  Medical  and  Surgical  Journal 

"  This  task  he  has  performed  admirably,  and  has  given  both  to  the  general  practitioner  and 
to  the  specialist  a  book  for  collateral  reference  which  is  modern,  clear,  and  complete." 
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O^den  on  the  Urine 


Clinical  Examination  of  Urine  and  Urinary  Diagnosis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  IMedicine  and  Sur- 
gery'. By  J.  Bergen  Ogden,  M.  D.,  Late  Instructor  in  Chemistry, 
Harvard  University  Medical  School ;  Formerly  Assistant  in  Clinical 
Pathology,  Boston  City  Hospital.  Octavo,  425  pages,  54  illustrations, 
and  a  number  of  colored  plates.      Cloth,  $3.00  net. 

A  CLINICAL  GUIDE   FOR   PRACTITIONER  AND   STUDENT 

This  work  presents  in  as  concise  a  manner  as  possible  the  chemistn.^  of  the 
urine  and  its  relation  to  physiologic  processes  ;  the  most  approved  working  methods, 
both  qualitative  and  quantitative  ;  the  diagnosis  of  diseases  and  disturbances  of  the 
kidneys  and  urinar}-  passages.  Special  attention  has  been  paid  to  diagnosis  by 
the  character  of  the  urine,  the  diagnosis  of  diseases  of  the  kidneys  and  urinary 
passages  ;  an  enumeration  of  the  prominent  clinical  symptoms  of  each  disease  ; 
and  the  peculiarities  of  the  urine  in  certain  general  diseases. 

The  Lzkiicet,  London 

"  We  consider  this  manual  to  have  been  well  compiled  ;  and  the  author's  own  experience, 
so  clearly  stated,  renders  the  volume  a  useful  one  both  for  studv  and  reference." 


Vecki*s  Sexual  Impotence 


The  Pathology  and  Treatment  of  Sexual  Impotence.  By  Victor 
G.  Vecki,  M.  D.  From  the  Second  Revised  and  Enlarged  German 
Edition.      i2mo  volume  of  329  pages.     Cloth,  ^2.00  net. 

THIRD   EDITION,  REVISED  AND   ENLARGED 

The  subject  of  impotence  has  but  seldom  been  treated  in  this  countr}'  in  the 
truly  scientific  spirit  that  its  pre-eminent  importance  deserves,  and  this  volume  \vill 
come  to  many  as  a  revelation  of  the  possibilities  of  therapeutics  in  this  important 
field.  The  reading  part  of  the  Enghsh-speaking  medical  profession  has  passed 
judgment  on  this  monograph.  The  whole  subject  of  sexual  impotence  and  its 
treatment  is  discussed  by  the  author  in  an  exhaustive  and  thoroughly  scientific 
manner.  In  this  edition  the  book  has  been  thoroughly  revised,  and  new  matter 
has  been  added,  especially  to  the  portion  dealing  with  treatment. 

Johns  Hopkins  Hospital  Bulletin 

"  A  scientific  treatise  upon  an  important  and  much  neglected  subject.  .  .  .  The  treatment 
of  impotence  in  general  and  of  sexual  neurasthenia  is  discriminating  and  judicious." 
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American  Pocket  Dictionary  Third  Edition.  Revised 

The  American  Pocket  Medical  Dictionary.  Edited  by  W.  A. 
Newman  Borland,  M.  D.,  Assistant  Obstetrician  to  the  Hospital 
of  the  University  of  Pennsylvania.  Containing  the  pronunciation 
and  definition  of  the  principal  words  used  in  medicine  and  kindred 
sciences.  Flexible  leather,  with  gold  edges,  ^i.oo  net ;  with  thumb 
index,  ^1.25  net. 
James  W.  Holland,  M.  D., 

Professor  of  Medical  Chemistry  and  Toxicology,  and  Dean,  Jefferson  Medical  College, 
Philadelphia, 

"  I  am  struck  at  once  with  admiration  at  the  compact  size  and  attractive  exterior.  I 
can  recommend  it  to  our  students  without  reserve." 

Stelwagon's  Essentials  of  Skin  Fourth  Revised  Edition 

Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stel- 
WAGON,  M.  D.,  Ph.D.,  CHnical  Professor  of  Dermatology  in  Jeffer- 
son Medical  College  and  Women's  Medical  College,  Philadelphia. 
Post-octavo  of  276  pages,  with  72  text-illustrations  and  8  plates. 
Cloth,  $1.00  net.  In  Saunders'  Questioii-Conipend  Scries. 
The  Medical  News 

"  In  line  with  our  present  knowledge  of  diseases  of  the  skin.  .  .  .  Continues  to  main- 
tain the  high  standard  of  excellence  for  which  these  question  compends  have  been  noted." 

Wolff's  Medical  Chemistry  Fifth  Edition.  Revised 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic. 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry,  Jefferson 
Medical  College.  Revised  by  Smith  Ely  Jelliffe,  M.  D.,  Ph.D., 
Professor  of  Pharmacognosy,  College  of  Pharmacy  of  the  City  of 
New  York.  Post-octavo  of  222  pages.  Cloth,  ^i.oo  net.  In 
Saunders'  Question- Conip end  Series. 
New  York  Medical  Journal 

"  The  author's  careful  and  well-studied  selection  of  the  necessary  requirements  of  the 
student  has  enabled  him  to  furnish  a  valuable  aid  to  the  student." 

Martin's  Minor  Surgery,  Bandaging,  and  the  Venereal 

Diseases  second  Edition,  Revised 

Essentials  of  Minor  Surgery,  Bandaging,  and  Venereal 
Diseases.  By  Edward  Martin,  A.  M.,  M.  D.,  Professor  of  Clin- 
ical Surgery,  University  of  Pennsylvania,  etc.  Post-octavo,  166 
pages,  with  78  illustrations.  Cloth,  ^i.OO  net.  In  Saunders' 
Question-  Conipend  Scries. 
The  Medical  News 

"The  best  condensation  of  the  subjects  of  which  it  treats  yet  placed  before  the  pro- 
fession." 

Jelliffe  and  Diekman's  Chemistry 

A  Text-Book  of  Chemistry.  By  Smith  Ely  Jelliffe,  M.  D., 
Ph.D.,  Professor  of  Pharmacology,  and  George  C.  Diekman,  Ph.G., 
M.  D.,  Professor  of  Theoretical  and  Applied  Pharmacy,  College  of 
Pharmacy  of  the  City  of  New  York.  Octavo,  5  50  pages,  illustrated. 
In  Preparation. 


i6  URINE,  EYE,  EAR,   NOSE,  AND    THROAT. 

Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.  Wolf,  M,  D.,  Instructor  in 
Physiologic  Chemistry,  Cornell  University  Medical  College,  New 
York.  1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  ^1.25  net. 
British  Medical  Journal 

"  Tiie  methods  of  examining  the  urine  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some   extensive   tables   drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  Eye  Third  Revised  Edition 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.  By 
Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye,  Philadelphia  Polyclinic.  Post-octavo  of  261  pages,  82  illus- 
trations. Cloth,  $1.00  net.  /;/  Saunders'  QucsHon-Compend  Series. 
Johns  Hopkins  Hospital  Bulletin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason*s  Nose  and  Throat  Third  Edition.  Revised 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- 
Chirurgical  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  1 12 
illustrations.  Cloth,  ;^i.oo  net.  /;/  Saunders'  Question  Compends, 
The  Lancet,  London 

"The  careful  description  which  is  given  of  the  various  procedures  would  be  sufificient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  ver}'  good  attempt  at  laryngoscopy." 

Gleason's  Diseases  of  the  Ear  Third  Edition.  Revised 

Essentials  of  Diseases  of  the  Ear.     By  E.  B.  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College, 
Phila.,  etc.     Post-octavo   volume  of  214  pages,  with   114  illustra- 
tions.    Cloth,  $  1 .00  net.      In  Saunders'  Question-  Conipend  Series. 
Bristol  Medico-Chirurgical  Journal 

"  We  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

Wolffs  Essentials  of  the  Urine 

Essentials  of  Examination  of  Urine,  Chemical  and  Micro- 
scopic, FOR  Clinical  Purposes.  By  Lawrence  Wolff,  M.  D., 
Late  Demonstrator  of  Chemistr}^  Jefferson  Medical  College,  Phila- 
delphia. Post-octavo,  66  pages,  illustrated.  Cloth,  75  cents  net. 
In  Saunders'  Question  Compends. 

Brockway*s  Medical  Physics  second  Edition.  Revised 

Essentials  of  Medical  Physics.  By  Fred.  J.  Brockway, 
M.  D.,  Late  Assistant  Demonstrator  of  Anatom}%  College  of  Physi- 
cians and  Surgeons,  New  York.  Post-octavo,  330  pages  ;  155  fine 
illustrations.  Cloth,  $1.00  net.  In  Sajinders'  Question  Compends. 
Medical   Record,  New  York 

"  It  contains  all  that  one  need  know  on  the  subject,  is  well  written,  and  is  copiously 
illustrated." 
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